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THE SURFACE OF THE EARTH. 

Das Antlitz der Erde. Von Eduard Suess. Mit Ab- 
bildungen und Kartenskizzen. Erste Abtheilung, 1883 : 
Zweite Abtheilung (Schluss des I. Bandes), 1885. 
(Prag: F. Tempsky. Leipzig: G. Freytag.) Zweiter 
Band. Mit 42 Text-Abbildungen, 1 Tafel, und 2 
Karten in Farbendruck. (Prag: Wien. Leipzig: F. 
Tempsky, 1888.) 

HE varied attainments of geographers have enabled 
them to express emphatic views on the scope of 

their subject. [Each in turn has augmented knowledge of 
the earth’s surface till it has become difficult to distin- 
guish the contributions of mathematician and astronomer, 
physicist and physical observer, geologist and naturalist. 

Many geologists have been eminent as geographers, and 


Lyell and Humboldt gave the subject an enduring scien- | 


tific importance by teaching the effects of geological 
causation in shaping theearth’s surface. Every geologist 
is aware how the light of geological structure illuminates 
the problems of mountain form, position, and relation to 
surrounding land; but never till now has an author 
attempted to narrate the geographical story and history 


of the earth’s surface from a geological point of view. | 


Prof. Suess has brought to the subject the qualifications 


of a great teacher, who realizes that science has a duty to | 


make itself available to the unlearned, no less than to aid 


the researches which are yet to be made; and he has | 


conceived of the earth’s surface in a new, forcible way, 
which stimulates alike imagination and thought, and lays 
before the reader a wide knowledge of fact. This work, 
which we know has occupied the author for the past 
twelve years or more, can scarcely be judged of asa whoie, 
because the third volume, whose subject gives a title to 
the treatise, is unpublished ; but we may say that a more 
luminous and profound endeavour to place the elements 
of scientific geography before the general reader has not 
been made. We may perhaps think the subjects discussed 
need the aid of more figures to enable the reader to think 
as the author thinks, and attain a similar command of 
his facts. The aim of the work is to lead the reader 
through a consideration of the movements in the outer 
layers of the earth’s crust which are manifested at the 
present day, and in the first half of the first volume the 
more striking phenomena are narrated, which are asso- 
ciated with volcanic disturbance and earth movements. 
The second part of the volume examines the structure 
and construction of mountain chains. The author 
naturally takes the Alpine system first, as nearest to the 
Austrian people, and then treats of the depressions, like 
the Adriatic and Mediterranean, associated with the pro- 
longations of the Alpine system. Successive chapters 
tell the story of the mountain structure of Southern Africa 
and the Sahara, of Central Asia and the Malay Islands, 
and of the mountain systems of America and the West 
Indies. Thus, by raising the mountain chains, the author 
leads up, in the final chapter of the first volume, to a dis- 
Cussion of the nature and origin of continents, no less 
than of their relations to the seas from which they 
emerge. 
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The introduction isan introductory lecture, not written 
like a syllabus, for that is given in the table of contents, 
but designed to introduce the reader to conceptions of a 
large kind on which the scientific aspects of geography 


| are based. The distribution and forms of land masses 
| and depths of the oceans are shown to be effects of move- 


ments of the earth-rind which have varied through suc- 
cessive geological ages and so changed the distribution 
of life. 

The work begins with an exposition of the Flood and 
ancient Babylonian cosmogonies, and the author states 
that the Deluge was connected with the lower Euphrates 
and flooding of the low land of Mesopotamia, owing 


| probably to an earthquake combined with a cyclone from 


The interest of the unlearned reader is thus 


An excellent account is given of earthquake 
, 


the south. 
insured. 
phenomena, followed by a chapter on “ Dislocations,’ 


| which are defined as resulting from decrease in the 


volume of the earth, and as comprising horizontal and 
vertical movements. The crumpling, contortion, and 
folding of the rocks of mountain masses is classified as 
consequent on tangential thrust, sinking, and the com- 
bined effects of these actions. Volcanic phenomena 
occupy the next chapter, and are regarded as dependent 
the formation of radial fissures. These general 
studies completed, we turn in the second part of the first 
volume to the mountains of the earth. The Russian 
table-land is described as consisting of granite in Fin- 
land, on which rest Silurian and Devonian, and suc- 
cessively newer rocks stretching under the Carpathians ; 
but it is uncertain whether the newer rocks of this plain 
extend under the Bug. The Sudetic Alps are described 
as closely linked in origin with the Russian table-land 
and the Carpathians. The Franconian-Suabian basin fol- 
lows, and leads to a discussion of the system of the Alps, 
which is regarded as beginning with the Carpathians, as 
curving south with the Jura, being prolonged south-east 
with the Apennines, and then continued west through 
North Africa to the pillars of Hercules. The plain of 
Hungary is compared to the eastern half of the Mediter- 


ranean. The Adriatic basin is closely connected with 


| the Plain of Lombardy, both being defined by the Apen- 


nines, which, though at one time independent of the Alps, 
have now become connected with them. These mountains 
rise in an unbroken, steep curve facing those depressions, 
and looking like an outer border of the Alps thrust up 
above the level of the deep-lying basins. The history of 
the Mediterranean Sea is illustrated by the newer Tertiary 
deposits and the life which they contain. At first the sea 
reached the central plateau of France, the valley of the 
Rhone, Styria, Switzerland, Hungary, and Transylvania, 
stretching east to the source of the Euphrates and 
Northern Persia. The second phase of the Mediter- 
ranean was excluded from Switzerland and the valley of 
the Danube, and extended over the Russian plateau to 
Kherson and into Asia Minor. Later still it filled the 
valley of the Rhone, and approximated to its present out- 
line, being excluded from Asia Minor ; but the A2:gean Sea 
was a fresh-water lake. The distribution of these deposits 
in North Africa is shown by means of a map in the 
chapter on the Sahara and Egyptian deserts ; and evi- 
dence of the antiquity of the fauna of the Nile is found in 
the distribution of its life in Syria and Arabia. The 
DD 
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author now passes to South Africa, the Indian peninsula, 
and Madagascar, which have the characters of a table- 
land which was once continuous, and from their geological 
history the sediments are derived which constitute the 
Cretaceous and Tertiary rocks of the Sahara and Arabia. 
The high land to the north of India is fully described, 
chain by chain, in the details of geological structure which 
govern their forms and continuity, leading to the volcanic 
regions of Java and Sumatra. There appear to be four 
great curves southward, seen in the Iranian chain, 
Hindu Himalayas, and the Malayan chain. 
The connection between the mountains of Central Asia 
and Europe is traced on the basis of the distribution of 
Tertiary strata : all the European mountains are regarded 
as continuations of chains which extend from the Thian 
Shan group. The continuity here sought to be established 
would appear to depend not less on the evidence of 
denudation than upon stratigraphical proofs of con- 
temporary folding. The author, for example, carries the 
line of Cyprus through Crete into the Dinaric Alps, while 
the chain of the Caucasus passes through the Crimea and 
Balkans by Ovsova into the Carpathians ; but these curved 
lines seem to us rather the results of denudation of folded 
rocks than an indication of the directions in which the 
lines of folding were prolonged. 

Three chapters are devoted to North and South 
‘America and the West Indies, treating of the rock- 
structure and folding of the earth-rind in the same way 
The rind appears to the 
author as more plastic or more symmetrically bent than 


Kush, 


as in other parts of the globe. 


we have been accustomed to regard it, insomuch that he 
everywhere finds the chains curved, whereas we often 
find them extending at angles to each other. The vol- 
canoes of the West Indies are found to have the same 
relation to the main chain as have those of the Apennines 
and Carpathians, being om the inner side of the arch. 
And the Caribbean Sea is further compared with the 
western part of the Mediterranean. 

The second volume is devoted to the oceans, and com- 
mences with an historical account of views held by suc- 
cessive investigators on the displacement of the shore-line. 
Three lines of investigation suggest themselves: first, the 
changing distribution of the seas in successive periods of 
time, which may be furnished by evidence of shore-lines 
and sea-margins; secondly, by comparing the areas of 
deposition of sediments in past time, some idea is ob- 
tained of the ancient oceans; and thirdly, by studying 
existing shores, evidence is found of oscillations in level. 
Beginning with the great waters of the present time, a 
detailed history is given of the Atlantic. Its shores are 
described, especially in the northern regions, and the 
mountains which extend towards the European coast 
are traced, and said to be paralleled by chains on the 
other side of the Atlantic, so that the old rocks of Ireland, 
Cornwall, and Brittany, appear to extend beneath the 
ocean. The west coast of Africa, and shores of Central 
and South America, are similarly described and com- 
pared in the light of their geological structure. 
Serro do Mar in South America is regarded as com- 
parable with the Appalachian chain, and hence it follows 
that the entire American continent is the consequence of 
a tangential thrust towards the Pacific Ocean. The history 
of the Pacific Ocean begins with the shores of New 
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Zealand and Australia, but the author avails himself of 
the fossil floras and other evidences to indicate ancient 
relations of the strata with the corresponding rocks of 
Europe, India, and other localities. The line is followed 
on through New Ireland, New Caledonia, Borneo, Cochin 
China, Tonquin, the Philippines, and Japan, and so by 
the Kurile and Aleutian Islands to the west coast of 
America, everywhere dwelling on the light thrown by the 
geological structure of those countries upon the variations 
in extension of the sea. The Atlantic and Pacific are 
compared with each other, and found to have many points 
of structure in common. The foregoing evidences of 
change in ancient oceans furnished by the rocks seen on 
their borders, necessitate a history of geological changes 
in the Palaeozoic, Mesozoic, and Tertiary periods of time. 
In a chapter on Paleozoic oceans, it is stated that they 
make us aware of two continents which now only remain 
in fragments. The first occupied the North Atlantic 
Ocean, furnished the ancient sediments of Europe and 
America, and its remains persist as Greenland. The 
second continent is first recognizable at the end of the 
Carboniferous period. Its relics persist in Africa, India, 
and Australia. As the former is known as Atlantis, so 
the latter is named Gondwanaland. No seas of the 
Mesozoic period have left sediments which indicate great 
depth of water. The chalk alone may be evidence of a 
deep ocean, which stretched from Europe towards the 
West Indies in a yet earlier time. Towards the close of 
the Cretaceous period the seas became 
North America the prairie lands from Canada to Texas 
ind Alabama emerged from the water, and similar up- 
heaval is seen in Europe, and especially evidenced in the 
freshwater strata of the Pyrenees and Southern France, 
which make a transition from the Cretaceous to the Ter- 
tiary, like that shown by the Purbeck beds in early strata. 

These earliest shallow conditions in Tertiary Europe 
were succeeded by a central sea which reached far to the 
east, and is estimated to have spread from London to 
Khartoum, and from Kiew to the Indian Ocean. And 
the author sketches with a bold hand the succession of 
physical conditions changing the breadths of water which 
have resulted in the contours of existing shore-lines in 
America and the Old World. 

Evidences of the changes which have occurred in the 
contour of existing shores are found in detailed study of 
the coasts of Norway, and the inland terraces, which 


smaller. In 


mark earlier extent of the sea and glacial action. Other 

} F 3 Ht “ded 
evidences of instability of the shore-line are recorded 
with similar detail on the coasts of Italy. And the his- 


tory of the Baltic and North Sea emphasize the mutability 
of shores. The historical records of the Mediterranean 
shores supply, especially in its eastern parts, striking 
proofs of oscillation in Greece, Syria, Egypt, and Asia 
Minor. The northern shores of the world supply many 
proofs that at the close of the Glacial period the shore- 
line was more elevated than it is now. An examination 
of the shores of the equatorial and southern seas demon- 
strates the former wide spread of deposits in which the 
life is substantially the same as in the nearest oceans, 
though there is sometimes, as in South America, a larger 
number of European species. 

Finally, a summary is given of the characteristics and 
| geological history of the oceans which have been de- 
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scribed. 
attributed to folding of the earth’s crust, and to depres- | 
sion of the ocean floor, which has caused the water to | 
predominate towards the south, so that they are always 
in relation to areas of depression. It will thus be seen 
that, in simplicity of conception, largeness and continuity | 
of the ideas dealt with, amplitude and detail of the | 
knowledge and inductions brought together and corre- 
lated, this work promises to be one of the most valuable 
contributions to the history of the earth which we possess. 
From the time when Godwin-Austen planned his work 
on the ancient physical history of Europe which geology 
supplies, data have been accumulating with a rapidity 
which has made the task almost hopeless, of writing a 
history of the earth’s surface which should be at once 
exact in details and large in ideas. But Prof. Suess does 
not so much trench on geological history, which can only 
be told intelligibly when supported by masses of tech- 
nical facts; for his aim is to impart vitality to learning 
and teaching of those phenomena with which the geo- 
grapher is concerned. It may be too much to say that 
he attempts to do for the surface of the earth what Dar- 
win did for the distribution and classification of life, 
because so much had been previously contributed with 
which his own work is in perfect harmony ; but we may 
say that henceforth no geographical teacher can neglect 
to place before his pupils the methods and results which 
the author’s work brings to his hand. And we may an- 
ticipate that much as Lyell’s treatise, the “ Principles of 
Geology,” has laid the firm foundations. of geological 
thought and of scientific observation in geographical 
science, so this treatise appears likely to mark a similar 
epoch in the history of geography, becoming a guide to 
its principles for students and readers. 
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It is significant that it is the outcome of long expe- | 


rience, first as Professor of Palaeontology, then as Pro- 
fessor of Geology, on the part of one who has given many 


of the best years of his life to the endeavour to make | 
practical application of geological knowledge in improv- | 


ing water-supply and navigation of the earth’s surface 
which surrounds Vienna. The same thoroughness and 
devotedness with which these earliest of his public works 
were done are seen in this latest contribution to education ; 
and we cannot but see that geography, as Prof. Suess 
teaches it, is a science based upon the sciences which he 
has himself professed, though expanding in its ultimate 
developments to include that knowledge which the 
naturalist and the observer of Nature record. Every 
chapter is followed by a long bibliography, in which the 
reader finds the more important original sources of in- 
formation with which the writer has refreshed his 
memory; and the beautiful drawings and engravings 
scattered through the volumes will be not less welcome 
to the earnest student as presenting typical examples of 
the geological foundations of geographical truths seen on 
the earth’s surface. H. G. SEELEY. 





NATURAL INHERITANCE. 

‘Vatural Inheritance. By Francis 
‘London: Macmillan and Co., 1889 ) 
T is related that, when some boastful patriot was once 
describing the trees in his country as so high that a 
man could hardly see their tops, a stranger retorted; | 


Galton, F.R.S, 
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The southward direction of peninsulas is | “That is nothing to the trees in my country, which are 


so high that two men are required to see the top of them ; 
one man looks as far as he can, and the other begins 
where the first stops.” A similar division of labour 
would be required in order to survey adequately the 
imposing scientific edific: which Mr. Galton has con- 
structed ; based as it is on a foundation of geometrical 


| reasoning, and culminating in the clouds of biological 
| hypothesis. 


The parts which are nearest to ferra firma 
are most within our ken. The mathematical foundation 
and the structure which rests immediately thereupon 
appear to us solid and elegant. The author has re» 
stated the law of error in a form adapted to sociological 
investigations. He says truly and happily :— 

“This part of the inquiry may be said to run along a 
road ona high level, that affords wide views in unexpected 
directions, and from which easy descents may be made 
to totally different goals to those we have now to reach.” 

Mr. Galton reads a useful lesson to statistical prac- 
titioners, when he complains that they limit their in- 
quiries to averages, without taking account of these 
deviations from the average which are the subject of 
the theory of errors. 

“Their souls seem as dull to the charm of variety as 
that of the native of one of our flat English counties, 
whose retrospect of Switzerland was that, if its mountains 
could be thrown into its lakes, two nuisances would be 
got rid of at once.” 

Mr. Galton is not dead to the charms of “normal 
variability.” Statistical theory illustrated by him becomes 
in a high degree fascinating : 

‘* Not harsh and crabbed as duil fools suppose.” 

He may well say: 

“Some people hate the very name of statistics, but I 
find them full of beauty and interest.” 

Some of his riders on the law of error may be interest- 
ing even to physicists. The following problem is not. so 
familiar to astronomers, but that Mr. Galton’s solution 
of it may deserve attention. Given three or four obser- 
vations relative to an unknown quantity; and again 
another small group of observations made on some other 
quantity by the same instrument or method of observa- 
tion; and so on, each of the different little groups not 
in general comprising the same number of observations : 
find from the residuals, or apparent errors, presented by 
the respective groups, the true “ probable error” incident to 
the method of observation. Mr. Galton gives four solu- 
tions of this problem, of which two involve data which 
are special to his subject; two may be described as 
general. Neither of the latter coincides with the theo- 
retically best possible method; but the consilience of 
their results with each other and with the other two 
methods is interesting. 4 

We have worded the problems in terms of errors. 
The form in which it presents itself to Mr. Galton re- 
lates rather to the deviations of individuals from their 
common type. He is determining the “ probable error” 
or dispersion of the heights of brothers compared with 
their mean. It proves to be much less than the cor: 
responding constant for the adult population generally. 
The question arises in the course of an inquiry whether 
the mean height of brothers and sisters deviates. from 


| the general average of adults less than the height of their 


parents. Thereis a little difficulty in stating the question 
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owing to the difference in the mean stature of the sexes. 
Mr. Galton gets over this difficulty by multiplying all his 
female data by a proper constant—pushing them up, so 
to speak, to the male standard. Upon this understand- 
ing, suppose that the mean height of the father and the 
“transmuted” mother—the stature of the “ mid-parent ”’ 
in Mr. Galton’s phraseology—differs from the mean 
height of the general population by say three inches. 
Then the mean height of the sons and “ transmuted,” or 
pushed up, daughters, is most likely to be not three inches, 
but two inches. The constant of “ regression” is deter- 
mined with equal precision for other relationships. A 
general idea is obtained of the extent to which the pecu- 
liarities of an individual are likely to be shared by his 
kith and kin. 

It is not easy in a few words, or perhaps in any num- 
ber of words unaccompanied by symbols, to do justice 
to the cogency and precision of this anthropometrical 
reasoning. The manipulation to which Mr. Galton’s 
materials have been subjected by one of his mathe- 
matical coadjutors, Mr. Hamilton Dickson, fully attests 
their consistency and strength. Some additional corro- 
boration may be afforded by the following considerations. 
The probable error or dispersion for the statures of adult 
men, which Mr. Galton has extracted from the family 
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| consider “ good and bad temper.” 


records submitted to him, is identical with, or differs only 


by a fraction of an inch from, the constant furnished by 
many other sets of measurements. The value here ob- 
tained for this constant is t'7 inch. The same value is 
obtainable from the measurements made by Mr. Galton 
for the British Association. 
obtained by Signor Perozzo for the whole of Italy, and 
for each of its provinces. The agreement of observa- 
tions made under such different circumstances is calcu- 
lated to give us confidence in the higher theory of 
anthropometry. The result which has been thus verified 


The same value has been | 
| evidenced. 


may be used to confirm Mr. Galton’s reasoning at several | 
| 


points. 
discrepancy in the values of mean stature determined 
from his different records are removed bv a considera- 
tion of the error or diversity to be expected among these 
results. Again, consider those tables in which Mr. Galton 
compares the heights of a number of persons with the 
mean height of their children or brothers, in which it is 
shown, for instance, that men of the height 71°5 inches 
have brothers averaging 70°2. That all the entries point 
in the same direction—namely, that of “ regression ”—is 
in itself adequate evidence of that fact. But not only 
are the faggots strong in their union, but also each indi- 
vidually is possessed of considerable strength. Thus, 
the discrepancy which we have just noticed between the 
height of a man and the mean height of his brethren, 
namely, 1°3 inch, is founded on eighty-eight instances. 
The chances against this degree of divergence oc- 
curring by accident are some hundreds to one. The 
odds that the appearance of law which the tables present 
is not accidental are immensely increased by this con- 
sideration. We should be curious to know whether Mr. 
Galton’s experiments on the “regression ” of sweet peas 
would admit of this sort of corroboration. 


The human stature is a subject particularly well 
idapted to Mr. Galton’s exact methods of measure- 
ment. Length admits of more exact gradation than 


Any scruples which he may suggest as to the | 
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the so-called secondary qualities. To arrange in a re- 
gular scale the colours of eyes which are variously de- 
scribed as dark blue, blue-green, hazel, and so forth, is 
a delicate task. How far Mr. Galton has’ triumphed 
over this imperfection of his data, it must be for special- 
ists to decide. The student of probabilities cannot doubt 
that the correspondences between his observations and 
his calculations are indicative of a real law. The co. 
herence of the table in which he compares fact and 
theory as to the number of light-eye-coloured children 
born to parents of various eye-colours cannot possibly 
be accidental. Ill-adapted as eye-colour may be to exact 
measurement, it is a more satisfactory quality to deal 
with than “the artistic faculty.” Can we suppose that 
the compilers of the different family records which Mr. 
Galton has analyzed have employed at all similar 
standards, when they applied the epithets “artistic” and 
“ non-artistic ” to their relations? Our misgivings increase 
when we go on to apply the calculus to the returns as to 
disease which are obtained from the family records. To 
arrange parents and children in a graduated scale of 
“consumptivity,” upon the testimony of unprofessional 
relatives, seems precarious. The author himself abandons 
the use of the more delicate methods when he goes on to 
He has not, however, 
or classes some 
“amiable” and 
“vicious,” and 


shrunk from dividing into five degrees 
sixty shades of temper ranging from 
“buoyant” to “surly,” “ uncertain,” 
“ vindictive.” 

We ascend into a region of hypothesis when we specu- 
late on the causes of the phenomena which have been 
The attention of biologists should be called 
to Mr. Galton’s views on “particulate inheritance,” 
“latent characteristics,” and the stability of organic 
forms. The conceptions which he has formed as to the 
processes of heredity are placed by him in a variety of 
lights, and illustrated by many happy analogies. “ Ap- 
propriate and clear conceptions,” it has been well said, are 
essential conditions of science. Mr. Galton has done 
much to make his abstract ideas clear, but are they also 
appropriate? This is a question upon which, perhaps, 
only a few specialists are competent to advance an im- 
portant opinion ; and their authority is liable to be im- 
paired by the prejudices incident to an exclusive line of 
research. We shall be slow to accept adverse criticism 
from any whose studies may not have qualified them to 
appreciate the support which Mr. Galton’s theories receive 
from his masterly use of the calculus of probabilities. 

P. ¥.E 


NATURE'S HYGIENE. 

Nature's Hygiene: A Systematic Manual of Natural 
Hygiene, containing a Detailed Account of the Chemistry 
and Hysiene of Eucalyptus, Pine,and Camphor Forests, 
and Industries connected therewith. By C. T. Kingsett, 
F.1.C., F.C.S.. Third Edition. (London: Baillicre, 
Tindall, and Cox, 1888.) 

HIS book aims at being a systematic manual of natura 
hygiene. The introductory chapters deal in a popular 
manner with chemical principles and chemical changes, 
leading up eventually to questions affecting the chemistry 
and hygiene of the atmosphere, of water, of sewage, and of 
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numerous other subjects supposed to be included within 
the domain of natural hygiene. The second part of the 
book is devoted to what are called the sanitary proper- 
ties of Eucalyptus-trees, of pine-trees, and of camphor 
forests. At first sight the general character of the work 
impresses the reader favourably. He is disposed to 
read it for the sake of acquiring information on subjects 
which force themselves on public notice in every large 
town. These are: the purification of water ; the relations 
existing between micro-organic life and the so-called 
infectious or contagious diseases; the measures to be 
adopted for the disposal and treatment of sewage, and 
the relative value of certain antiseptics and disinfectants. 
The author devotes to these subjects numerous pages of 
information more or less relevant to them. At p. 217, 
however, the author arrives at the matured conclusion 
that “the only disinfectant which, while possessing all 
these characters, also acts upon anaérobic and aérobic 
forms of life alike, of which I have knowledge, is that 
known as , for the existence of which I am proud 
to take credit.” Besides this disinfectant, there is an 
equally good “ fluid,” an equally good “oil,” and an 
equally good “ powder,” for all of which, no doubt, the 
writer has also pride in taking credit. There are in all 
some thirty references to these specifics. 

The concluding chapters, in which Eucalyptus globulus 
and other species of Australian gum-trees are credited 
with wonderful powers as “ fever-destroying trees” on 





account of “the aromatic vapours which emanate from | 


the trees, and the preservative powers of the branches 


and leaves which fall on the ground,” repeat a well- | 


known but scarcely established doctrine of hygienists. it 
is probable that any fast-growing tree, suited for swampy 
districts, would produce exactly the same or similar 
results. But, granted for the moment that the essential 
oil given off in a vaporous condition from Eucalyptus or 
pine-trees is disinfectant in character and conducive to 
health, we fail entirely to see how this can apply also 
to camphor-trees. Yet we are told that “the natural 
history of camphor forests affords us another and remark- 
able feature of Nature’s hygiene ; that atmo- 
spheric oxygen is constantly being absorbed by the 
essential oils that are continuously evolved into the air, 
and this simple process gives rise to the production of 
a number of active chemical substances, including per- 
oxide of hydrogen and soluble camphor, all of which 
purify the air and enhance the healthful influences of the 
climate.” Those who are at all acquainted with camphor- 
trees will admit that this is a very fanciful picture indeed. 
In common with most members of the Laurinee, the 
emanations from camphor-trees are neither agreeable nor 
balsamic, The author brings no evidence whatever to 
establish his position, and we beg leave to doubt the 
healthful influences of camphor-trees on the grounds 
Stated until we have something more tangible than the 
mere assertion of the author of this work. 


OUR BOOK SHELF. 


By A. Humboldt 
(London : Blackie 





Elementary Lnorganic Chemistry. 
Sexton, F.R.S.E., F.LC., F.C.S. 
and Son, 1889.) 

THE chief part of this manual of 320 pages is specially 

Prepared for students who are guided by the elementary 


NATURE 


| division of the Syllabus of the Department of Science and 


| Art. In addition there are twenty-five pages about the 


metals and their compounds, a chapter of nine pages on 
what is called “ Organic Chemistry,” twenty-three pages 
of “ Experimental Illustrations,” a chapter on ‘“‘ Chemical 
Arithmetic,” a series of questions, an “ Elementary 
Course of Qualitative Analysis” occupying thirty pages, 
and a few less important matters. 

The main part of the book is pretty much what one is 


| accustomed to in elementary treatises: it is clear and 


| mouse and one sguirrel,” 


calculated to be useful; but the chapters on the metals 
and on organic chemistry are obviously meagre to a 
degree. The organic part deals with those substances 
mentioned in the alternative course of the above-men- 
tioned Syllabus, but it would have been much better for 
the book and the students who use it if these few pages 
had been omitted. The analytical course refers to eight 
metals and four acids. It is not stated why these sub- 
stances are specially favoured. 

It is a pity that those who write on a subject like 
elementary inorganic chemistry, which has been so prolific 
of text-books that practically speaking no exertion or 
thought is needed in the selection of topics or the manner 
of their treatment, should not more often concentrate a 
little attention upon the exactness of their expressions, 


| The statement, for example, that “ If hydrogen and oxygen 


or air be mixed, and a light be applied, they will com- 
bine with a violent explosion,” is open to much censure. 
Do hydrogen and air ever combine? Will a mixture of 
hydrogen and oxygen as a matter of course explode 
under the circumstances described? Again, the statement 
that ‘‘ Potassium and sodium only expel one-half of the 
H from water” may be legitimately described as untrue. 
The equation “ Na + H,SO, = NaHSO, + H” is more 
likely to deceive than instruct the student. These are 
not isolated examples. 


A Class-book of Geography. By C. B. Clarke, F.R.S. 
(London: Macmillan and Co., 188y.) 
THIS is a new and revised edition of Mr. Clarke’s well- 
known class-book of geography, which was first published 
in 1878. The populations of towns have been brought 
up to date, as also the political geography of Egypt, 
Turkey, &c. The names of places which have lately 
become of importance in consequence of commercial 
enterprises, such as Baku, have also been added. Perhaps 
the most important addition, however, is a chapter on 
astronomic geography, which is very clear, though neces- 
sarily not very detailed. An excellent outline of charto- 
graphy has also been added. The particulars given 
relating to each country are of the usual character. They 
include an historical sketch of each country, manufactures, 
minerals, animals and plants, languages, religions, and 
forms of government. At the end of each section is a 
condensed statement of the principal features of each 
country. A short description of the different races of 
animals might have been given with advantage, as at 
present the student can only gatner the meanings of such 
terms as “ Pachyderms ” and “ Chiroptera” from the ex- 
amples quoted. The omission of the word “species” 
in such a sentence as: “England possesses one dor- 
is rather apt to make one 
inquire as to the location of those favoured animals. 
‘There are eighteen excellent double-page maps, but 
of course they are not so full of detail as is necessary for 
a complete study of the subject. This, however, is no 
great drawback in these days of cheap atlases. 
Travel-Tide. By W. St. Clair Baddeley. (London: 
Sampson Low, 1889.) 
THE writer of this volume has visited many different 
parts of the world, and here he sums up the impressions 
produced upon him by the most remarkable of the scenes 
with which he has made himself familiar. There is 
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nothing of strictly scientific interest in the book ; but we 
may say that Mr. Baddeley has the great merit of always 
trying to see things with his own eyes, that in his judg- 
ments of men and places there is no trace of any kind of 
British prejudice, and that his style is fresh and interest- 
ing. Among the subjects of which he has something 
to say are Bulgaria, Buenos Ayres, Constantinople, and 
Tunis. 


LETTERS TO THE EDITOR. 

[Zhe Editor does not hold himself responsible for opinions ex- 
pressed by his correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of NATURE. 
No notice is taken cf anonymous communications. ] 


Large Fireball. 


On the night of Monday, April 15 last, at 12h. 26m., a 
meteor of very exceptional proportions was observed from many 
parts of the country. The full moon was shining at the time, and 
near its meridian passage, but the brilliancy of the fireball was 
such that it vividly illuminated the sky and landscape with a 
flash which many people mistook for sheet lightning. Several 
observers describe the meteor as larger and considerably more 
brilliant than the moon, and at Swindon and Ramsbury a detona- 
tion was heard. At the former place the meteor ‘‘ appeared so 
close that people thought it descending upon the town ; it startled 
the rooks out of the trees, and suddenly illuminated the country 
round like the electric light.” 

At Worthing the meteor is described as falling almost per- 
pendicularly from west-north-west to due north, At Clapham 
it seemed to take a slanting course from the south towards 
the west. At Bath the meteor was seen in the east moving 
horizontally, at a considerable altitude, from right to left. Prob- 
ably therefore the body was situated over the region of Berks, 
but the data are altogether too imperfect to admit of trustworthy 
inferences either as to its position or height above the earth’s 
surface. 

It will be important if other observers can furnish accounts in 
which the position and direction of this fireball are more 
definitely given. The phenomenon was clearly one of un- 
common character, but its apparition occurred at such a late 
hour that comparatively few persons must have witnessed it. 

Bishopston, Bristol, April 20. W. F. DENNING. 


Variable Stars and the Constitution of the Sun. 

In NATURE of March 21 (p. 492), Mr. A. Fowler has given 
an excellent account of my theory of the constitution of the sun, 
but he has not succeeded so well in describing my theory of the 
variable stars. I may here draw attention to some of the cardinal 
points not sufficiently noticed by Mr. Fowler :— 

(1) The proof that the chemical combination at the external 
layers of the stars must be intermittent with regular intervals. 
This proof, pp. 8, 9, and 10, is mentioned as the very basis of 
my theory of the sun and stars. 

(2) The fact that the intermittent eruptions of heat, if produced 
in this manner, cannot become visible through some perceptible 
increase of the heat of the star. 

(3) The high probability that in the case of some red stars the 
vapours, noticed by the spectroscope in their external layers, are 
cooled to their dew-point, and so, with the smallest radiation of 
heat, are made ready to change into clouds, which suddenly 
withdraw the invariable inner light from our view. 

(4) The high probability, too, that only those stars will be 

variable in which the external layers are cooled down to their 
dew-point, and that the intermittent eruptions of heat become 
visible because at intervals they cause the evapcration of the 
clouds, which surround the invariable inner light of the star 
during the minimum. 
- Therefore only those stars of Class III. will be variable, whose 
external vapours are cooled to their dew-point. The others also 
have their periodical eruptions of heat, but these are inperceptible 
to our eye. 

The changes of the variable stars, therefore, are never associated 
with important changes of temperature. It would be possible 
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for them to take place without the least change of temperature if 
the calories produced by an eruption of heat were entirely used 
for the evaporation of the clouds. And so even an increase of 
temperature of 1° would be sufficient to make a seemingly 
extinguished orb glitter again as a new star, whilst a similar 
decrease of temperature would suffice to restore the veil, which, 
steadily growing thicker, would make it invisible again, perhaps 
for centuries together. 

Mr. Fowler is mistaken in saying that I do not seem to be 
aware that Algol is one of the hottest stars in the heavens, and 
that its spectrum is the same at maximum as at minimum. On 
the contrary, on p. 15, J have stated the exceptional case of 
Algol, and, seeing the impossibility of making it agree with my 
theory as in the case of those Algol-stars which are red at 
minimum, I ascribed the variability of Algol to the periodicity of 
its spots. Moreover, I added that this seeming contradiction to 
my theory was oniy a physical peculiarity of little importance. 
For the spots, too, are caused by periodical eruptions of heat in 
clouds. The only difference is that the clouds—I mean on the 
sun and Algol—are photospheric, and by vaporization cause dark 
spots which diminish the light, whilst in the cooler red stars, 
the clouds form a dark veil round the star, and therefore by 
vaporization increase its interior light. 

In this defence of my theory, gradually passing from the vari- 
able stars by means of Algol to the sun, I must observe that my 
theory by no means suggests, as Mr. Fowler thinks, that the 
sun should have more spots in the Polar regions than near the 
equator. I only say that the spots must be found in parallel 
zones ; of the breadth of those zones I say nothing. The spots 
can only be produced in places where the temperature and the 
chemical compositions work together to produce eruptions of 
heat As the places of equal chemical composition and of 
equal temperature are only possible in the photosphere in two 
parallel zones of equal latitudes on opposites sides of the 
equator, it is plain that the spots must be produced there. 

I conclude with an expression of gratitude to the Editor of 
NATURE and to Mr. Fowler for the trouble they have taken in 
noticing my theory. A. BRESTER, Jz. 

Delft, April 1. 


IN reply to Dr. Brester I have to remark, in the first place, 
that I made no attempt to give all the details of the theory, 
limitations of space not permitting. One of my principal argu- 
ments against the theory was that, if it were true, aé/ cool stars 
should be variable, and I still see no reason to alter my views. 
The observations of the red stars by Dunér show that the 
spectra of some of the stars which are not variable are identical 
with some of those which are. For example, the spectra of 120 
Schj., and D.M. + 47°'2291, which are not variable, are exactly 
like tho-e of x Cygni and R Leonis. The compositions and 
temperatures of the gaseous surroundings of these bodies are 
therefore similar, and there is no reason, from Dr. Bresters 
point of view, why one should be variable more than another, 
since, if they are cooling, they all start cooling under exactly 
equal conditions. (It may fairly be assumed that the spectra of 
the variables have been generally taken at maximum.) The 
cooling to dew-point is therefore not in question in the variable 
any more than in the apparently invariable stars. t 

The high probability that by far the greater number of vari- 
ables are uncondensed meteor-swarms which cre increasing in 
temperature, as demonstrated by Mr. Lockyer, is also obviously 
against any theory of variability which assumes a state ol 
cooling. 

The same objections which apply to the red stars apply also to 


the ‘‘ unimportant ” case of Algol ; there are many other stars 
with identical spectra, and therefore temperatures, which 


exhibit no variability at all. 
With regard to the sun, I remarked that the theory would 
suggest that spots should be most numerous at the poles, for the 
reason that it would be there where the atmosphere in the 
neighbourhood of the sun would be coolest, and where, there- 
fore, chemical combinations would be most likely to take place. 
To this Dr. Brester replies that his theory only requires that 
spots should be formed in equal zones on opposite sides of the 
equator, and says nothing about the breadth of the zones. VU! 
course, if it be assumed that the substances present in Polar 
regions are not such as to form combinations competent to pro 
duce spots, the difficulty is overcome, but an explanation 
depending upon such an assumption is far from satisfactory. 
London, April 5. A. FOWLER. 
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Tertiary Chalk in Barbados. 

In a previous communication (NATURE, February 14, p. 367) 
we called attention to the series of oceanic deposits in Barbados, 
of which the well-known Radiolarian earth (or Polycistina marl) 
forms a part. We stated that these deposits had a wide exten- 
sion, and were of variable ng ge sone being much more 
calcareous than others; and further that they formed an inde- 
pendent series, resting unconformably on the older clays and 
sandstones w hich are supposed to be of early Tertiary age. 

Since the date of our former note, we have examined many 
sections along the outcrop of the deposits, and find that the 
varieties which we had noticed fall into a natural succession, the 
calcareous earths lying principally at the base, though in the 
northern part of the island there is a development of similar beds 
at the summit. The total maximum thickness is about 200 feet, 
and the series contains many interesting varieties of rock. We 
hope to describe these at length, and to lay our results before the 
Geological Society, but as some time must elapse before this can 
be done, we write at once to place on record the fact that some 
of the beds have all the essential characteristics of typical 
(Cretaceous) chalk. 

We have samples which con-ist of from 80 to 90 per cent. of 
calcium carbonate, which give the usual white streak of chalk, 
which contain Foraminifera in abundance, and have a minute 
structure which can hardly be distinguished from that of certain 
portions of the English chalk. A thin slice examined under a 
I-inch objective shows many Foraminifer ra. distributed through a 
matrix which under this power appears to be amorphous ; the 
Foraminifera are chiefly Globigerinze of the thick-shelled type 
similar to that figured in Carpenter’s ‘* The Microscope and 
its Revelations,” sixth edition. Examined under a higher 
power the matrix can be resolved into definite particles, among 
which can be distinguished many forms identical with the so- 
called crystalloids of the chalk. Our friend Mr. W. Hill, to 
whom we sent a specimen of this Barbadian chalk, says it pre- 
sents avery close analogy to our English chalk. Other samples 
combine the characters of chalk and Radiolarian earth having 
a calcareo-siliceous matrix containing a mixture of Radiolaria and 
Foraminifera. 

We believe that the Barbadian dep sits were form :d on the 
floor of the grog previous to the upheaval of the Caribbean 
Islands , and this conclusion is strengthened by the fact that 
similar Rac liolay rian earths occur in Trinidad and Hayti. We find 
too that the late Dr. Carpenter remarked that if the modern 
oceanic oozes were uplifted they would form deposits similar to 
the Barbados earths (‘‘ The Microscope and its Revelations,” 
sixth edition, p. 602). 

We -wish to correct one paragraph in our former letter, in 
which we tacitly assumed that the Caribbean Islands were 
originally part of the American continent, and were therefore 
continental islands ; we are now disposed to regard Barbados at 
any rate as an oceanic island, and believe that it has never been 
connected with South America since its upheaval as an island. 
— Feilden has collected some evidence on this point which 
we hope he will shortly publish. We may state that the nearest 
island to Barbados (St. Vincent) is one hundred miles to the 
West, and that the intervening sea is more than 1000 fathoms 
leep, 

But whether classed as an oceanic or a continental island, the 
rocks of Barbados are equally interesting to the physical geologist, 
since they give proof of a complete interchange of continental and 

ceanic conditions in Tertiary times; for the underlying sand- 
stones and shales imply the close proximity of a continent 
luring their formation, while the chalky series proves the sub- 
sequent conversion of this shallow sea into an oceanic area. 
Moreover, the existence of both sets of rocks now at the surface 
is entirely antagonistic to the prevalent theories respecting both 
continental and oceanic islands. 


April 25, 


\ J. JUKES BROWNE. 
\pril 22. J. B. HARRISON, 


A New Mountain of the Bell. 
I HAVE just returned from a journey of four weeks in the 
ert of Me int Sinai, made with the es :pecial object of studying 
he | yous in Connection with the joint researches of 
Dr. Alexis A. Julien and myself on ‘‘ musical sand.” The 
‘Mountain of the Bell ” f 





is situated on the Gulf of Suez, about 
ur and a half hours from Tor by the roundat yout camel route 
‘was first described t by Seetzen in 1803, since which time it has 

been visited by E hrenberg, Gray, Wellstedt, Riippell, Ward, | 
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Newbold, and the late Prof. Palmer, as well as by large numbers 
of pilgrims. My observations confirm in the main their accounts 
of the acoustic phenomena heard, but my measurements differ 
widely from those of all the travellers save Prof. Palmer. 

The name Jebel Nagous is given by the Bedouins to a 
mountain nearly three miles long and about 1200 feet high, 
composed of white sandstone bearing quartz, pebbles, and veins. 
On the western and northern sides are several large banks of 
blown sand, inclined at high angles. The sand on one of these 
slopes, at the north-west end of the mountain, has the property 
of yielding a deep resonance when it slides down the incline 
either from the force of the wind, or by the action’ of man. 
This t yank of sand I distinguish from the others by calling it the 
Bell Slope. Vt is triangular in shape, and measures 260 feet 
across the base, 5 to 8 feet across the top, and is 39t feet 
high. It has the high inclination of 31° quite uniformly. It 
is bounded by vertical cliffs of sandstone, and is broken towards 
the base by projecting rocks of the same material. ‘The sand is 
yellowish in colour, very fine, and possesses at this inclination a 
curious mobility which causes it to flow when disturbed, like 
treacle or soft pitch, the depression formed being filled in from 
above and advancing upward at the same time. The sand has 
none of the characteristics of sonorous sand found on beaches. 
When pulled downwards by the hands or pushed by the feet a 
strong vibration is felt, and a low note is plainly heard re- 
sembling the deep bass of an organ-pipe. The loudness and 
continuity of the note are related to the mass of sand moved, 
but I think that those who compare it to distant thunder 
exagzerate. The bordering rocky walls give a marked echo, 
which " y have the effect of magnifying and prolonging the 
sounds, but which, as I afterwards demonstrated, is not essential. 
There are no cavities for the sand to fall into, as erroneously 
reported. The peak of Jebel Nagous rises above the Bell 
Slope to the height of 955 feet above the sea level, as determined 
by a sensitive aneroid. 

After studying the locality and phenomenon for several days, I 
formed the opinion ees it could not be unique as hitherto 
supposed, and accordingly I tested every steep slope of blown 
saud met with on the caravan route northward to Suez. On 
April 6 I examined a steep sandbank on a hillock only 45 feet 
high, and was rewarded by the di a of a second Nagous. 
This new Nagous is in the Wadi W aon, only five minutes 
of the regular caravan route, iol one and a half days, by 
camels, from Suez. The hillock is called by the Bedouin; 
Ramadan, and forms the eastern end of a range of low hills about 
one quarter of a mile long ; being the only hills in the Wadi, 
can easily be found by travellers. The hills consist 
and sandstone, and to the west of gypsum ; 
they slope gradually from the north and end in b sd cliffs on 
the south side. Sand blown by the north wind is carried over 
the cliffs, and rests on the steep face at two inclinations, 31° above, 
and 21, or less, below. By applying the usual tests with the 
hands to the fine-grained sand, [ found that wherever it lies at 
the requisite angle to produce mobility (31°), it yielded the bass 
note, though not so loud as on the Bell Slope of Jebel 
In one instance, my friend and fellow traveller, Mr. Henry A. 
Sim, of the Madras Civil Service, who kindly aided me in my 
investigations, heard the sound while standinz 100 feet distant. 
The Nagot 1d occurs at intervals throughout the 500 yards of 
low cliffs ; the main bank at the east end being 150 fi i 
and 60 feet “high measured on the in cena I stirred up the 
mobile sa y th yroug ly on this s lope, the next day it 
failed to sounds, not having recovered its properties 
The intervening night was very c hel (53 . I feel confident that 
this phen 10n is not very rare in the desert 1 the spon- 
taneous production of sounds by sliding of t id without 
t Jebel Nagous, may be. Whether the Aig 
ed by similar conditions remat 
tions existing 
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man’s agency, as a 
Nawan, north of Cabul, is caus 
to be determined, but I fear that the peculiar rel 
between ——s land Russia will prevent my visiting Northern 
Afgh: un ista The Bedouins who accompanied us were greatly 
my discovery of a new Nagous, and I fear that 
ynastery hidden in the heart of Jabel Nagous 
e ed asevere shock. It is interesting to note that the 
Nagous or modern gong is in daily use in the Monastery of St. 
Catherine, Mount Sinai. 

1 made photographs of Jebel Nagous and vi cinity, as well as 
of the new Nagous, and collected specimens of the rocks, sand, 
&c. This communication must be regarded as a preliminary 
notice, full details being reserved for the work on ‘‘ Musical 
Sand” in preparation by Dr. Julien and myself. 
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I shall be obliged if those who have opportunities of examining 
banks of dry and fine sand inclined at 31° will report through 
your columns whether they yield deep sounds when disturbed. 

Cairo, April ro. HI. CARRINGTON Botton, 


AIR-TIGHT SUBDIVISIONS IN SHIPS. 
“T° HE last two months have been unfortunate ones for 


NATURE 


shipping generally, and more particularly for the | 


navies of at least four of the great powers. France has 
lost two torpedo boats under such circumstances as to 
involve the condemnation of a whole class of vessels. 
Germany and the United States of America have each 
lost a small fleet in a hurricane of unusual violence. 
Besides the material loss of ships these three nations 
have to bemoan the loss of a considerable number of 
men. Only little more than a month ago one of the 
largest ships of the British Navy stranded in waters 
rightly assumed to be perfectly safe, and has become a 
total wreck. Fortunately in this case there was no loss 
of life. Another of her H.M. ships only just escaped 
the disaster which overwhelmed the German and 
American fleets at Samoa, and the circumstances attend- 
ing her escape are worthy of a moment's attention. 

The storm approached not without warning, and it is 
evident that the captains of all the ships set about 
making preparations for meeting it as best they might. 
They appear all to have got up steam, so as to ease their 
cables by steaming to their anchors, in case it should be 
impossible to get out. The only ship that did get out 
was H.M.S. Ca//iofe, and without in any way detracting 
from the merits of her captain and those under his orders, 
it is evident, from the brief accounts to hand, that all 
would probably have been unavailing had she not been 
provided with very powerful machinery. In the Navy 
List her tonnage is given as 2770, and her horse power as 
4020, or one and a half indicated horse power per ton 
of displacement. The most powerful of the other ships 
was the German corvette O/ga, which apparently had 
considerably less than one horse power per ton of 
displacement. 

The other ships, especially the American ones, were so 
deficient in power that they were unable to make any 
front to the storm at all. Even with her great power the 
Calliope was only able to attain an effective speed of half 
a knot per hour in the teeth of the storm. All praise is 
due to the men who were able to make such good use of 
this very meagre margin as to have saved a costly ship 
and many valuable lives for the further service of their 
country. 

The Samoan disaster has thus, in a dramatic and even 
tragic way, shown the uses of steam power in saving a 
vessel by propelling her against a storm. Reflections on 
the loss of the Suw//an lead us to ask if steam power 
cannot be made more useful in succouring and saving a 
ship after she has struck a rock, or in any other way 
received such damage to her hull as to render her loss 
by foundering imminent. 

According to convention an engine is working at the 
rate of one horse power when it is lifting a weight of one 
ton against gravity at a velocity of 14°74 feet per minute. 
If, then, a ship is fitted with engines indicating one horse 
power per ton of displacement, these engines would, if 
their whole power could be usefully applied and directed 
against gravity, be able to keep the ship afloat so long as 
she did not sink at a greater rate than 14°74 feet per 
minute. The Vanguard took seventy-two minutes to 
sink. The practical question comes to be, How can the 
ship’s power, of engines or men, be best applied so that 
the greatest proportion of it may be made available for 
keeping her from sinking? 

Hitherto it has been usual to fit all ships with suction 
pumps, capable of being worked, some by steam and some 
by hand power. To use such pumps with effect it is 
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necessary that they should be worked at such a rate as to 
throw overboard more water than can enter the ship in a 
given interval of time. The lower they bring the water in 
the hold of the damaged ship, the greater is the facility 
offered for the water to enter, and the harder becomes the 
work of lifting it. If the damage to the ship’s hull is in 
any way serious, dealing in this way with its effect is 
almost always hopeless, unless it is possible to get at the 
leak and reduce its dimensions or close it altogether. The 
bottom of a ship at sea is very inaccessible. If she re- 
mains fast on the rock it is usually impossible to get at 
the leak either from the outside or from the inside. If 
she is afloat, and will keep afloat long enough, the leak 
can often be efficiently dealt with by passing a tarpaulin 
or sail under her bottom. But this is by no means a 
simple or easy operation, even when performed as a matter 
of drill with plenty of time, and in the absence of excite- 
ment or danger. 

When a ship is sinking, she does so because water has 
got into her either from above or below, and has displaced 
the air with which she was charged. In order to stop 
her sinking and to raise her to her original level, it is 
necessary to reverse the operation and replace the water 
again by air. Ifthe water has come in from above, by 
shipping seas, this can be effected by suction pumps, 
which throw it overboard again. If it has entered and is 
entering through a hole in the bottom of the vessel, it is 
necessary not only to remove the water which has entered, 
but to stop any further entry, and this is achieved by any 
means which enables us to thrust the water out again by 
the same way as that by which it entered. 

If we consider a ship’s hold, and assume that the deck 
covering it above, and the bulkheads shutting it off fore 
and aft, are all sufficiently strong and air-tight, then, if 
the whole bottom were allowed to drop out, her stability 
being otherwise assured, she would be very little the worse ; 
the water would rise in her hold only until it had so far 
compressed the air that its tension exactly balanced the 
pressure of the column of water outside, and matters 
might safely remain in this condition of equilibrium 
almost indefinitely. Thus, by making the main deck of 
a modern ship, to which the water-tight bulkheads are 
carried up, air-tight, she would be practically proof 
against all risk of sinking from damage to her bottom. 

I do not think that there would be any difficulty in 
making the compartments of a ship perfectly air-tight, 
or more properly, in fitting them so that the rise of ten- 
sion quickly produced by the entry of water through a 
serious leak, would at once close any joints or small 
openings, in the same way as the door of the air lock giving 
entrance to a submarine caisson is kept closed and air- 
tight by the pressure of the air within. But inasmuch as 
the smallest leak of air, whether through the deck or 
through the bulkheads, would represent an equivalent of 
water entered and of buoyancy lost, it is necessary to be 
able to make good the loss by mechanical means. The 
more carefully the decks and bulkheads have been fitted 
in the first instance, the less will be the amount of air 
which will be required to be supplied by engine or man 
power in order to keep the water out in the event of 
serious damage to the ship’s bottom. 

Dealing with leaks in this way is equivalent to trans 
ferring the leak from the ship’s bottom to her deck, and 
dealing with it there in the shape of an escape of air in 
p'ace of an entrance of water. ie. 

In order to make successful use of this method it 1s 
necessary that the ship’s deck and bulkheads should be not 
only air-tight, but also sufficiently strong to resist a pres- 
sure which, in the case of even the largest ships, would 
not exceed one atmosphere, or 15 pounds per square inch. 
Each compartment would have to be about as strong as 
an old low-pressure marine boiler. 

Modern men-of-war are built in such a way that they 
require nothing but the air-tight hatches, and air-forcing 
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pumps to make them quite secure against the most 
extensive damage to their bottoms. Indeed, as rezards 
the stoke-holds, they are already fitted with the air-tight 
hatches in order to be able to used forced draught for 
the furnaces. Modern merchant ships are built with 
an iron deck, so that there is no difficulty about pro- 
viding the strength. Their hatchways are, however, 
always very large ; but, on the other hand, there is little 
traffic through them, so that they could be treated in a 

more substantial way than the smaller hatchways of a 
man-of-war with her large complement of men. The 
bulkheads which subdivide the hold into compartments 
always profess to be water-tight, and to be able to resist 
the pressure exercised by the water filling the compart- 
ment. There should therefore be no difficulty about 
them. Indeed, if ships were built to withstand air 
pressure, a very simple method would be provided for 
testing the efficiency of the bulkheads without the dis- 
agreeable process of filling the compartment with water. 
It would be only necessary to close the legitimate open- 
ings and get the air in it up to a pressure equal to that of 
the ship’s draught of water, and the result would be 
unequivocal. It is proper to observe that the construc- 
tion of an air-tight bulkhead would differ slightly from 
that of a water-tight bulkhead, inasmuch as it will be 
exposed to the maximum pressure over its whole surface, 
whereas the water-tight bulkhead is exposed to a 
graduated pressure, being greatest at the keelson, and 
least under the deck. 

A further advantage of fitting a ship with air-tight sub- 
divisions is, that it not only gives her greater security 
against foundering, but it affords a means of largely 
insuring her against risks of fire. This has more 
especial reference to merchant ships. If the contents of 
a ship’s hold catch fire, the easiest way of putting it out 
is to stop the supply of air, and this can be done if the 
hold is air-tight. 

So far the damage to the ship is supposed to be a rent 

inthe bottom. If it is not in the bottom, but somewhere 
above it, then the air can only expel the water down to 
the level of the breach, when the air will begin to escape 
through its uppermost part. It will now depend on the 
supply of forced air available, how large a hole can be 
kept continuously filled by a stream of air rushing out. 
The area so occupied is necessarily closed to the *:trance 
of water, and if the machinery can supply air :. a suffi- 
client rate, the whole rent can be filled by a <urrent of 
air, which, so long as it is kept up, is as efficient a leak 
stopper as a plate of iron would be, and meantime the 
bottom of the hold can be cleared by the ordinary bilge 
pumps. 
_ Rents in a ship’s side, such as are produced when she 
is run down, or rammed by another, are usually so 
extensive and serious that, unless the ship is protected by 
an inner skin, immediate destruction ensues before there 
is time to take any measures for rescuing her. But with 
an inner skin the damage may be so far reduced as to 
make it possible to deal with it as above indicated. The 
higher up on the ship’s side is the damage the less suit- 
able is the pneumatic method for dealing with it, if it 
is of a really extensive character ; but, on the other hand, 
the more easy is it (given the time) to get at it, and deal 
with it from the outside. In all cases where the ship has 
been damaged by touching the ground, or by torpedo 
explosion under the bottom, and not involving the de- 
struction of the ship, the pneumatic method affords the 
readiest means of combating the results. 

It must be remembered that a ship’s hold when filled 
with compressed air will be Aadstad/e; that is, if an air 
lock is provided, men can descend into it and repair the 
damage, just as they can descend into a caisson and dig 
out the foundations for the pier of a bridge. 

€ pneumatic method is however not only adapted 
for keeping damaged vessels afloat, it is also useful for 
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raising sunken or stranded ships. For this purpose the 
salvage steamer must be provided with air-forcing pumps 
as well as the suction pumps which she usually carries. 
Having closed, and if necessary strengthened the deck, 
by means of divers if below water, she then pumps air 
into the holds of the ship, and at once restores a large 
proportion of her original buoyancy to her. If she does 
not rise, the other methods of salvage can be applied in 
addition, and with much increased chance of success. 

The principle of this method is not new. A very old 
device in endeavouring to float, or to keep afloat, ships, is 
to fill as much of their damaged hold as possible with 
empty casks. A later modification of this method is to 
use inflatable india-rubber bags. It may be remembered 
that after the Vanguard sank Admiral Popoff of the 
Russian Navy sent a large apparatus of this kind in 
order to render assistance in trying to float her. Both 
these appliances are cumbersome. A ship’s hold is 
seldom quite empty when she sinks, and even if it 
were, it is not easy to fill it under water with casks full of 
air, or even with inflatable air bags; and in any case 
it is difficult in this way to fill more than a fraction of the 
hold with air. The simple and efficient way of dealing 
with the matter is to treat the ship’s hold itself as the 
vessel to be filled with air. 

Compressed air is every day occupying a wider field as 
a means of transmitting power. It is already used as a 
substitute for gunpowder in the guns for firing shells with 
high explosives. It seems to me that if it can be used 
for largely increasing the safety of life and property at 
sea it is right that the fact should be brought as 
prominently forward as possible, in the hope that it may 
receive practical application in the hands of the ship- 
builder and the engineer. J. Y. BUSHANAN. 


NOTES ON STANLEY’S JOURNEY. 
HAVE watched every footstep of Stanley for the past 
twenty years, had constant intercourse with him 
during his short visits to this country, and have un- 
bounded confidence in him as a _ pioneer, for I 
cannot but admire the noble efforts he has made to 
open up Africa to civilization. Wherever he has tra- 
velled he has left his mark behind him; others may 
follow his example without fear of being molested, 
and he has given us such vivid descriptions of the 
regions mapped by him that, for all practical purposes, no 
traveller need supervise his work. Some say he has been 
too high-handed with the natives, but I may be allowed to 
think that his power of influencing those over whom he 
holds command has proved him to be the most trusted 
and successful traveller of the age. If his explorations 
be quickly and judiciously followed up, the native in- 
habitants will feel security against all oppression, and the 

traders in slaves will be expelled from the country. 
Brilliant is scarcely the name to give the exploit of Mr. 
Stanley, as given in his recently published letters. What 
instance in travel can excel such devotion? Is there a 
schoolboy who does not admire a man with his indomit- 
able pluck and dogged perseverance? His latest journey 
to relieve Emin Pasha has outstripped, if possible, all his 
previous explorations in the ‘ Dark Continent.” Those 
160 days of toil, from June 28 to December 12, 1888, 
through starvation, desertion, mutiny, savage dwarfs 
and cannibals, thorny thickets, darkness, and swamps, 
were enough to try the patience of any human being ; 
but, thank God, his British pluck never failed him; on 
and on he pressed, while his native followers were in utter 
despair, and broke out into mutiny. He used every per- 
suasion with them: all failed. What was hetodo? He felt 
that his duty was to relieve Emin Pasha—his countrymen 
expected this—and, with his accustomed sense of what was 
just and right, the two ringleaders of the mutinous band 
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were hung in the presence of his camp followers. This 
wholesome example proved to be the saving of his expedi- 
tion. He emerged from the poisoned atmosphere of the 
forest, and says that he was amply rewarded when his 
remaining native followers kissed his hands in grateful 
acknowledgment of being delivered from death. 

The party proceeded on, moving with great glee across 
the grassy slope amidst villages and cultivation, soon 
standing upon the brink of the crags which overhang the 
western shores of the Albert Nyanza of Baker. Here 
fresh difficulties arose ; the suspicious natives would give 
them no canoes, would hold no intercourse with him. 
Emin Pasha’s steamer was not in sight, and, after con- 
sulting his officers, Stanley retired to an entrenched 
position, sent Stairs, R.E., for his English-built boat, 
and, terrible though this journey has been in every form, 
the heroic Stanley won his point, and shook hands with 
Emin Pasha on April 29, 1888, 465 days after leaving 
Charing Cross to his relief. 

It is quite possible that he may return to England 
by the end of May, but there are several reasons which 
may delay him. The difficulty of providing for so large a 
party as ten thousand followers belonging to Emin Pasha— 
this is a most anxious charge. Again, Stanley’s thirst to 
solve the problem of the unexplored country south of the 
Albert Lake may lead him there, and I really feel more 
anxious about him since the arrival of his letters than I 
felt before we heard of his safety, for he is so fearless, he 
never sees a difficulty. 

The marvellous growth of vegetation upon Stanley’s 
route is not to be wondered at, as we know that 
in similar latitudes, such as Uganda, Borneo, and 
the Amazon, the same density of undergrowth and 
forest exists. A band of moisture encompasses the 
world at the equator, extending three to four degrees of 
latitude on either side; the vertical rays of the sun beat 
down with great intensity, and vegetation is almost seen 
to grow. In Uganda I hive seen the banana trees, after 
being felled, shoot up from their centres immediately after 
their stems had been cut across ; the roots of the trees are 
surrounded by spongy soil laden with moisture from the 
daily fall of misty rain, and.the powerful sun completes 
the formation of the great forests of banana trees, without 
the aid of cultivation, beyond the help of the decayed 
leaves. We see the same process in the great belt of 
forest called in India the “ Terai,” which extends along 
the bases of the southern spurs of the Himalayas. Here 
the rains which fall upon these spurs, ooze out over the 
lands of the “ Terai” and feed the roots of the magnificent 
forest trees, forming food and shelter for the wild 
elephant, boar, and swamp-loving creatures; but the 
atmosphere is almost certain death to all human beings 
except the inhabitants. We cannot, therefore, feel any 
surprise that Stanley and all his party suffered from 
sickness, and’ wonder how any of them escaped alive. 

“ Ugarrowa or Ulede Balyuz, a tent-boy of Speke’s,”’ 
an ‘Arab slave-dealer,” is constantly mentioned in 
Stanley’s interesting narrative. I am able to give some 
infortnation about this person if he be the same “ Ulede,” 
one of “ Speke’s faithfuls,” represented in the ///ustrated 
London News of July 4, 1863, as “ Ulede Senior,” in a 
photograph taken by Royer in Cairo. He told me that he 
was a native of Uhiao, was captured by the Watuta in 
infancy, and sold as a slave to a Zanzibar trader. He was 
engaged by Speke as a load carrier, and became my 
valet; which he continued to be’ till our arrival in Cairo. 
He was thoroughly trustworthy, as many of his race are, 
and more intelligent than most of our men. He could name 
accurately every march in our journey, most of the trees 
and plants, and could tell a capital story. His career 
has been deservedly successful, and though from circum- 
stances he has become a well-known dealer in slaves, | 
miglit’ ask what career is open to any young man of 
African origin who has never received the slightest edu- 
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cation. Ulede Balyuz (z.e. the Consul’s boy) has done good 
service in sheltering Stanley’s sick, and in transmitting 
the graphic despatches which we have all read with pro- 
found interest, therefore he ought not to be condemned 
too hastily, but rather be utilized by the Congo Free State 
Government as the head of a district. 

The dwarfs mentioned by Stanley must be very 
numerous, as he came upon one hundred and fifty villages 
of them. One specimen alone was seen by Speke and 
myself in Unyoro, and at least one perfect skeleton has 
been received from Emin Pasha by Prof. Flower. They 
seem very proficient in hunting, and used every conceivable 
device to poison the men of Stanley’s party by placing 
staked pitfalls on the path, in the manner they would trap 
an elephant or antelope, and it appears they were only 
too successful. 

We must wait for Stanley’s return to hear more of the 
race of Manyema. I believe this race to be the Nyam- 
Nyam described thirty years ago by Mr. Petherick, but 
without knowing their tribal marks and arms, this cannot 
be decided. Meantime, these daring cruel savages have 
shot down poor Major Barttelot, and are engaged by the 
slave-dealers of Zanzibar to plunder, capture, and kill the 
inhabitants, and reduce the country to a wilderness ; so 
that, through Stanley’s brave deeds, we have our work of 
civilization beforé us. J. A. GRANT. 





FURTHER NOTES ON THE 
THE EASTERN COAST OF 
THE ADJACENT ISLANDS. 


é i WO years ago some notes were published in NATURI 
(vol. xxxvi. p 163) on the geology of a portion of 
the coast of China, compiled from a report forwarded by 
Surgeon P. W. Bassett-Smith, R.N., of H.M.S. Raméler, 
to the Hydrographical Department of the Admiralty. 
Since then Mr. Bassett-Smith has extended the area of 
his investigations both to the north and south of the 
coast line dealt with in this report, so as to embrace the 
whole eastern coast from Shanghai and Hong Kong ; and 
has embodied his observations in two further reports to 
the Hydrographical Department. These documents, with 
the specimens referred to in them, having been sub- 
mitted by the Hydrographer to the Director-General 
of the Geological Survey, Dr. Hatch, of the Petro- 
graphical Department of the Survey, has drawn up the 
following abstract of the reports and notes regarding the 
specimens :— 
Speaking generally, the whole coast between Shanghai 
and Hong kong consists of granite ; the high mountain- 
ranges, especially in the south, present chiefly this rock. 
Flanking the granite on various parts of the coast are vast 
masses of crystalline schists (gneiss, mica-schist, &c.), parts 
of which are rich in metallic ores, even auriferous quartz 
occurring, as at Chinsan, and more plentifully in the 
Shangtung province, where it is profitably worked by 
the Chinese. A curious: conglomerate, found at Sharp 
Point Islands, River Min, at Davis Island, Yangtse- 
kiang, and also in the Shangtung province, is over- 
lain by slates, probably of Cambrian age, but for the 
most part unfossiliferous, although some fish-remains 
and Alge have been found inthe Shangtung province. 
In the northern part of the coast (Chusan to Shanghai, 
there are many traces of ancient volcanic activity. Th: 
older volcanic rocks consist of porphyritic felsites (Chin- 
san Island, Davis Island, Elliot Island, Bonham Island, 
and Side’Saddle Island) and basalts (Changtau), both of 
which are intrusive in the granite and crystalline schists. 
More recent volcanic tuffs and breccias were obtained in 
a quarry near Ningpo. 
The Chusan Archipelago.—Of this group of islands, 
situated at the mouth of Hang-chow Bay, south of 
Shanghai, the northern members have a marked vol- 
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canic character, the rocks composing them being volcanic 
conglomerates, breccias and tuffs, together with felsitic, 
trachytic and basaltic lavas, the more acid types of which 
show well-marked flow-structures. The vents from which 
these lavas were erupted are situated chiefly in the large 
island of Chusan:; another focus of emission is probably 
represented by Changtau Island. 

One of the most noticeable features of the group is 
presented by the vast stretches of land that have been 
rescued from the sea. Many islands formerly isolated 
have been united; and broad plains of rich alluvial 
ground have been reclaimed, are now highly culti- 
vated, and support a dense population. This has been 
chiefly brought about by the construction of strong em- 
bankmerts and sea-walls from point to point across the 
bays, after the latter had been allowed to become partly 
silted up by the mud brought down from the Yangtsze 
River and Hang-chow Bay. This difficult work testifies 
to the marvellous energy and industry of the Chinese. 

Details are given of the geology of the following islands 
of the Archipelago :— 

Video Island, the outermost of a long chain of 
islands, extendirg in a west-south-west direction, has 
a conical shape, with steep cliffs, and consists of a 
pinkish quartz-trachyte, penetrated by numerous dykes 
of basalt. 

Tripod Island, an elongated island, about 600 feet 
high, sloping moderately to the west, but descending on 
the east almo-t perpendicularly into the sea, is composed 
of a volcanic breccia, frequently penetrated by dykes of 
basalt. 

Keusan Island, a high island of irregular ejongated 
shape, separated from Changtan Island by a narrow 
channel of 5-7 fathoms, with a good anchorage, presents, 
at its north-eastern end (Radstock Point), a coarse vol- 
canic breccia (“trachyte-conglomerate”), with which 
are associated well-banded acid lavas (trachyte). In 
other parts of the island a greenish tuff occurs, which 
is abundantly penetrated by an interlacing system of 
basaltic dykes. 

Changtau Island, a rugged island with a double- 
peaked summit, shows, along its west coast, cliffs con- 
sisting of a stratified green tuff and trachyte-breccia, 
with dykes of basalt and flows of a well-banded trachytic 
lava. 

Taeshan Island,a series of high hills attaining to a height 
of 700 feet, connected by broad alluvial plains, consists on 
its north-east coast of a grey quartz-porphyry, weathering 
blood-red, and salmon-coloured felsites, penetrated by 
numerous dykes of basalt. 

Show Island is formed entirely of a coarse trachyte- 
breccia, containing large angular fragments. This rock 
is much quarried, the stone being conveyed away in 
junks. 

Volcano Island, the most westerly of the chain, is 
composed of the same volcanic breccia, associated 
here with felsitic lavas. 

North-East Islet, off Chusan Island, and Nine-Pin 
Rocks are composed of a compact dark-coloured felsite, 
with a marked bedded character. In places the rock 
shows distinct flow-structure. 

Poo too Island consists of a high peak, separated from a 
number of smaller ones by deep gullies, filled with blown 
sand, The summit of the hill is formed of a compact 
white trachyte, which has been erupted through the 
granite forming the base of the hill. 

Chusan /sland, the largest of the group, being twenty- 
two miles long and ten miles wide, consists of a long 
range of mountains, many peaks of which are over 1009 
feet high. Between the numerous spurs given off from 
these mountains lie tracts of highly fertile land, the lower 
parts of which have been recently reclaimed, and are 
protected by a series of embankments. Outside the 


outermost of these the mud-flats are used for the col- 
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lection of salt, to obtain which the mud is scraped up, 
filtered, and the brine evaporated in wooden trays. The 
old clifi-line now stands far back from the: present coast ; 
and former islands appear now as isolated hills. This 
island is less bleak than the smaWer ones of the .group, 
owing to the protective influence of the small fir-tvees that 
are encouraged to grow on the hill-sides. Cther trees 
here met with are the camphor, ‘tallow, ~maple, 
and numerous evergreens in the neighbourhood of 
the villages. The rocks are quartz-porphyries and 
felsites 

Lateo Island consists of a coarse volcanic breccia, 
containing large angular fragments of quar‘z-felsite. 
This stone is extensively quarried. 

Ketsu Island.—-A small rugged double island off 
Chusan, consisting of dark-banded felsite with smill 
porphyritic crystals of red felspar. 

Blackwall Tsland.—A large well-cultivated island, 
with hills of dark-coloured felspar-porphyry and felsite. 
Volcanic breccia also occurs, penetrated here .and there 
by basalt dykes. 

Kintang Island.—A \arge island near the mainland, 


| presenting a fine, pointed summit of red felspar-porphyry. 


Along its cliffs are highly contorted volcanic breccias and 
felsites. 

Taoutse Island.—A small narrow island of red fel- 
spar-porphyry (red felsitic ground-mass.embedding small 
bright red crystals of felspar). 

Changpih Tsland.—-A large island with much reclaimed 
land ; red felspar-porphyry. 

Chinhai Island.—A small rock in the mouth of the 
Ningpo River. composed of the same red porphyry. 

Rambler Island, Hang-chow Bay.—A rounded mass 
with steep smooth sides, composed of volcanic breccia 
and brown felspar-porphyry. ; 

Mr. Ba;sett-Smith adds that no traces now remain on 
the China coast of the volcanic activity that gave rise 
to the enormous accumulations of Java and tuff referred 
to in the above notes, with the exception of a few scattered 
hot springs. He is of opinion that after the-eruptions 
ceased, a subsidence must ‘have taken place, but that the 
ground is now probably rising. 


WHICH ARE THE HIGHEST BUTTERFLIES ? 
HE following extracts from a letter received a few 
weeks back from Mr. W. H. Edwards, of Coal- 
burgh, touch on this question, and may be of interest 
to lepidopterists. Having now for many years ceased to 
give attention to this subject, I cannot express any 
opinion, but I think Mr. Edwards's facts are very 
curious, and the conclusion expressed in his last 

paragraph not far from the truth. 

ALFRED .R. WALLACE: 


“Ina recent part of my vol. iii. I have figured one 
of the high Alpine Colorado Erebias, £. Magdalena, 
found on the extreme summits, among nothing but-ragks. 
I have also succeeded in breeding another of the Aipine 
Erebias, £. epipsodea, from egg to imago, and have a full 
set of drawings for plate. Have also had Chienobas 
chryxus (also Colorado) and imago, and have all 
the drawings there. Connected with these Alpine 
species is a matter I talked over with you, and of 
which I now write. There must be many genera of 
Satyride in which the larve are thick-bodied, inert 
creatures, very much like many of the Noctuida. I have 
twice raised Arve Galatea from egg to imago. This larva 
is remarkably like a Noctuid in shape, inertness, in the 
manner it lies on the ground—curled up so that head 
touches tail, in a ring, or like a ¢. The-pupa is so like 
a Eudamus, that when I-sent one to Mr. Scudder to ask 
what it was, he replied, ‘Some Hesperid probably, very 
near to £. ¢étvrus. It is made loose on the ground or 
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in the sod, there being no outer case, and no attachment. 
The usual hooks of the cremaster are not bent, but 
straight out and few. Now the Evrebia epipsodea, and 
the three Chionobas which have been bred in this country, 
C. chryxus, semidea, and jutta, are like the A. Galatea in 
larval habits and appearance, and the pupa is unattached, 
and has actually no hooks at all. I read in Buckler, that 
Satyrus Semele actually makes a case underground (like 
some of the Sphingidz), and is inside that like a Hesperid. 
It is to be supposed that many genera of the Satyridz 
pupate unattached, or in cocoons. Mr. Scudder says the 
eggs of Satyridz are very like the Hesperidz, and has to 
admit the resemblances I have spoken of in the other 
two stages. But he passes over all this as a mere 
trifle, and insists that ‘in the prime features,’ as he calls 
it, of the imago, the Satyridz ‘ out-rank all others.’ Now 
what are the ‘prime features’ he tells about? They 
are two: one is that the pupa hangs by the tail, and that 
there is a regular progression from the Hesperid style of 
attachment through the Papilionide, the Lycaenid& and 
the Satyridz ; and that the flat ventral side of pup in 
what he calls the higher families, the Suspensi, is an 
evidence that once they or their ancestors were attached 
by a girdle, like the Papilionide. The other is the 
atrophied condition of the fore-legs, which is more ex- 
treme in the Satyride than in any other family, and 
reaches the last degree in Chionobas. He, in his ‘ Butter- 
flies of New England, now issuing, puts Chzonodas 
semidea at the head of the North American butter- 
flies, the top rung of the ladder, beyond which we can 
go no farther! This is what I call your attention to. 
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THE death is announced of Dr. Paul du Bois-Reymond, 
Professor of Mathematics at the Technical High School of Berlin, 
and formerly at the Universities of Freiburg and Tiibingen. He 


| was the author of two well-known mathematical works, and 


brother of the eminent physiologist of the same name. He was 
born on December 2, 1831, and died at Freiburg in Baden, 
on April 7. 


THE Rev. J. H. Thomson, Vicar of Cradley, whose death is 
announced, had made what is described as an extensive and 
valuable collection of European plants, and it is understocd that 
he has bequeathed them to the Worcestershire Naturalists 
Museum. 


THE National Union of Elementary Teachers has been hold- 
ing its twentieth annual conference this week at Birmingham. 
The conference was opened in the Town Hall on Monday after- 
noon, when an address was delivered by Mr. R. Wild, the 
President-elect, on the report of the Education Commission, 
and on the latest edition of the Code. The defects of the exist- 
ing system of national education were discussed at a crowded 
meeting on Tuesday evening. Mr. Chamberlain, in addressing 
this meeting, spoke of payment by results, in the sense in which 
the expression is now used, as a method which everyone con- 
demns. ‘‘ We want you,” he said, ‘‘to show us a better way, 
and it is through such conferences as those which are now being 
held that Parliament and the Government may hope to find, 


| tested by your practical experience, a substitute for a system 


““ When we used to study ‘ Euclid,’ we sometimes pro- | 


ceeded by an apparently correct mode of demonstration, 
till we came to ‘which is absurd,’ and I hold that this 
conclusion of Mr. Scudder is absurd on its face. Here 
is a butterfly on the top of the White Mountains of New 
England. Its species is found nowhere else than in 
Labrador and in. Colorado, in the latter on the loftiest 
summits. There is no difference between the three butter- 
flies from the three regions, and yet they cannot have had 
any communication for untold ages. It is considered as 
a relic of pre-glacial times in the White Mountains. 
This butterfly lives in a.semi-torpid condition through 
its short season, lies about on the rocks, has but a trifling 
power of flight, and dodges the high winds in crevices of 
rocks. To say that an insect which for perhaps 50,000 
years has lived this sort of life, and has not changed in 
all that time, is the most advanced in the scale of North 
American butterflies, and so of all the world, is absurd 
and ridiculous! The wonder is that it has not lost the 
use of its wings. Therefore the argument is wrong 
somewhere that leads to such a conclusion. If the pre- 
misses are allowed to be correct, then the reasoning has 
a flaw. 

“I do not believe there ever was any derivative pro- 
gression from one family of butterflies to another. And 
we cannot say that the Papilionidz are derived from the 
Hesperidz (either because of six legs, or the epiphysis, or 
any other reason), or the Papilionidz from the Lycenide, 
or the four-legged families from the six-legged. There 
is not in the rocks a particle of evidence of such a 
progression, and the whole thitg is the merest fancy. 
Any differences between families ‘are not owing to deriva- 
tion, but to the development of each independently, like 
the rays of a fan “W. H. EDWARDS.” 


NOTES. 

WE regret to have to record the death of Mr. Warren De la 
Rue, F.R.S. He was born in 1815, and died on Good Friday, 
after a short illness, from pneumonia. Mr. De la Rue was a 
most devoted observer and munificent patron of astronomy, and 
in him and Balfour Stewart solar physics has lost its chief 
founders. 


which we desire to alter.” 


THE picture of Sir William Bowman, by Mr. Ouless, R.A., 
has, by special permission, been exhibited to subscribers in the 
Marsden Library of King’s College, and has now been sent to 
the Royal Academy. The list of subscribers numbers 420, and 
will be closed on June I. 


Sir Ropert BALL, the Royal Astronomer of Ireland, has 
just been elected an Honorary Fellow of the Royal Society of 
Edinburgh. 


ProFr. CORFIELD, M.D., has been elected a Corresponding 
Member of the Italian Association ‘‘ Dei Benemeriti,” and 
awarded a gold medal for his contributions to hygiene. 


Dr. SCHWEINFURTH arrived at Aden on March 23, on his 
return from a three months’ stay in Central South Arabia. He 
has started for Europe, bringing a very interesting botanical 
collection with him. 


THE Yapan Weekly Mail says that Mr. W. Gowland, who 
has occupied a prominent place in the Imperial Mint at Osaka, 
has retired from the Japanese service. In 1872, Mr. Gowland 
was selected by Dr. Percy, of the Royal School of Mines, 
London, as Chemist and Metallurgist to the Japanese Govern- 
ment. His first task in that country was the organization of 
the metallurgical department of the Copper Mint and the estab- 
lishment of chemical and metallurgical laboratories. He sub- 
sequently filled the posts of Technical Adviser and Assayer, 
and as such was directly responsible for the accuracy of the 
coinage. Amongst other reforms at the Imperial Mint he intro 
duced a novel process by which crude copper could be converted 
into bronze coinage bars at one operation, and also elaborated 
processes for the coinage conversion,: His investigations into 
the effect of bismuth on the ductility of silver are well known. 
He mace many interesting discoveries amongst the tumuli and 
shell-heaps in the interior. The Emperor conferred several dis- 
tinctions on him before his departure. 

THE Berlin Academy of Sciences has lately been presenting 


various sums of money to promote scientific research. Dr. Franz 
Stuhlmann, assistant at the Wiirzburg Zoological Institution, has 


received £50 (Mk. 1000) to enable him to proceed with his 
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investigation of the fauna of Zanzibar, where he has been since 
last spring. A sum of £60 (Mk. 1200) has been sent to Dr. 
Gustav Weigand to help him in his linguistic and ethnographical 
researches in the Balkan peninsula; and Dr. Pomtow has 
received £25 (Mk. 500) towards the publication of his work on 
Delphi. 


A CORRESPONDENT in Paris writes to us that the British Sec- 


tion of the Paris Exhibition is nearly ready, and is much in 
advance of most other parts of the Exhibition. 


THE following are the dates of some of the Exhibition Con- 
gresses which are to be held in Paris :—Technical Education, 
July 8 to 12; Bibliography of the Exact Sciences, July 16 to 
26 ; Chemistry, July 29 to August 3; Ballooning, July 31 to 
August 3; Pigeons, July 31 to August 3 ; Hygiene, August 4 
to 11; Higher Education, August 5 to 10; Physiological 
Psychology, August 5 to 10; Geography, August 6 to II; 
Photography, August 10 to 17; Criminal Anthropology, 
August 10 to 17; Primary Education, August 11 to 19 ; F[orti- 
culture, August 16 to 21; Prehistoric Man and Remains, 
August 19 to 26; Electricity, August 24 to 31; Chronometry, 
September 2 to 9; Mines and Metallurgy, September 2 to 11 ; 
Applied Mechanics, September 16 to 21; Meteorology, Sep- 
tember 19 to 25 ; River Utilization, September 22 to 27 ; Com- 
merce and Industry, September 22 to 28; and Hydrology and 
Climatology, September 30 to October 15. 


LECTURES will be delivered in Gresham College, on April 
30, and May 1, 2, and 3, by Dr. E. Symes Thoimpson, on the 
medical aspects of life assurance. 


AT a recent meeting, the Liverpool Geological Society ap- 
pointed a Committee to report on the boulders occurring in the 
glacial deposits of Liverpool and dis‘ ric‘. 
full discussion, has reported that the investigations would be better 
carried out if extended over the whole of Lancashire and Cheshire, 
and by a larger Committee, consisting of representatives from all 
parts of the two counties. The objects of the enlarged Committee 
would be to examine and record the occurrence, nature, and facts 
bearing on the mode of transport, of erraticsin the glacial deposits 
of Lancashire and Cheshire. If this suggestion meets with general 
approval, a meeting of all interested in the question will be held 
at some convenient centre at an early date. 


IN a paper reprinted in NATURE (vol. xxxiv. pp. 220, 239), 
M, A. Blytt gave his views on variations of climate in the course 
of time. Believing that periodical variations of climate are to 
be attributed to changes in the strength of ocean-currents, he 
finally traced back their origin to the precession of the equinoxes 
and the eccentricity of the earth’s orbit. He has now issued a 
paper, with two supplementary notes, in which he seeks to 
explain the displacement or alteration of beach lines, by changes 
in the tidal-wave, caused by variations in the eccentricity of the 
earth’s orbit. Referring to his former conclusions, that dry 
periods should be marked by chemical deposits, and rainy 
periods by mechanically-formed sediment, he passes on to con- 
sider the character of the Tertiary strata in the Paris and 
Hampshire Basins. In the author's opinion, the alternation of 


This Committee, after | 


| until it completely solidified on cooling. 
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A REPORT from Sumatra states that the volcanic crater on the 


| west coast of the island, which has been quiet for several 


| 


centuries, was active during the middle of February. 


SEVERE shocks of earthquake, lasting for eight seconds, were 
noticed at Zvornik in Bosnia, on April 2, The direction was 
from south to east. 


WE have received from the Deutsche Seewarte, the second 
part of the Deutsche Ueberseeische Meteorologische Beobachtungen 
(see NATURE, vol. xxxvii. p. 444) containing complete observa- 
tions made at six stations in Labrador during the year 1885, and 
at one station in Walfisch Bay (south-west coast of Africa) dur- 
ing the year 1887. Both sets of observations are carried on 
under considerable difficulties ; in Labrador the rain-gauges are 
frequently inaccessible on account of drifting snow-storms, and the 
ordinary hygrometers are unmanageable during very low tempera- 
tures. In Walfisch Bay the thermometers are often choked 
by sand, or are liable to be affected by the intense radiation 
from the ground. Nevertheless the work supplies very valuable 


| materials from remote regions where little is yet known about 


the peculiarities of the climate. 


A CARBOHYDRATE of the empirical composition C,H, 0;, 
and possessing properties very closely resembling those of the 
arabin of ‘gum arabic,” has been artificially prepared by Prof. 
Ballo, of Buda-Pesth. This achievement is the outcome of an 
attempt to reproduce the conditions under which the acids of the 
vegetable world are reduced by chlorophyll. It was assumed 
that the iron of chlorophyll is present in the ferrous state, and 


| tartaric was the acid upon which operations were commenced. 


About equal quantities of tartaric acid and ferrous sulphate were 
dissolved in a minimum bulk of water, and the solution was 
warmed upon a water-bath. In a short time a greyish-yellow 
precipitate began to separate. The whole was then evaporated 
The cold mass was 


| next extracted with alcohol and the extract again evaporated. 


sediments of different nature indicates periodical variations in | 


climate ; and he endeavours to correlate these variations with 
particular phases in the eccentricity of the earth’s orbit, the 
period or duration of which has been calculated in years. The 
author also believes that the lengthening of the sidereal day has 
had much influence on the form of the globe. This lengthening 
has been caused mainly by the tidal wave, and as the centrifugal 
force diminishes under such circumstances, strain accumulates in 
the solid earth, until the limit of resistance is reached. Hence, 


" the author’s opinion, arose vertical displacements of beach- 
ines, 


The residue thus left by volatilization of the alcohol was neutra- 
lized with milk of lime, and the filtered solution again placed on 
the water-bath. It was now noticed that as,the water was 
gradually expelled the contents of the evaporating dish became 
more and more viscid, until, finally, a sticky mass was left, 
reminding one most forcibly of gum arabic. Knowing that 
this familiar article of commerce chiefly consisted of the calcium 
and potassium compounds of arabin, the likeness was felt to be 
somewhat indicative of the formation of an arabin-like substance. 
On allowing the concentrated syrup to cool, a calcium salt 
readily crystallized out, yielding on analysis numbers point- 
ing to the formula (C,H,O;),Ca+9H,O. From this the 
free carbohydrate was obtained in two ways, either 
by precipitation of the solution in water with lead acetate 
and subsequent decomposition of the lead salt with sulphuretted 
hydrogen, or by addition of the calculated quantity of oxalic 
acid. The syrup of ‘iso-arabin,” as it is provisionally termed, 
was further purified by repeated treatment with alcohol and 
ether and subsequent re-evaporation. It was then allowed to 
stand over sulphuric acid, some specimens for a month and 
others so long as a whole year. Each of these specimens, on 
combustion, yielded numbers indicating the empirical formula 
C,H,,0;. Iso-arabin is an almost colourless syrup, readily 
mixing with water. It does not reduce Fehling’s solution, but 
rotates the plane of polarization to the right. It behaves, in 
short, exactly like the carbohydrates of the (C,H, )O5). group. 
The potassium salt, obtained by decomposing the calcium salt 
with potassium carbonate, also crystallizes well in large an- 
hydrous crystals. In addition to iso-arabin itself, a small 
quantity of its hydrate, C;H,,O; + H,O, is also formed by the 
action of ferrous sulphate upon tartaric acid, and separates out 
in crystals from the alcoholic washings of the crude iso-arabin. 
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Natural -arabin itself forms a similar hydrate, the precipitate 
formed by addition of hydrochloric acid and alcohol to a solu- 
tion of gum-arabic, when dried at 100° C., possessing this 
composition. 


Mr. FLercuer, of Warrington, has recently put in the 
market a new and very cheap sensitive flame. It consists of a 
special arrangement of the small Argand bunsen, and differs 
from other sensitive flames inasmuch as any considerable sound 
completely extinguishes it. An interesting point in connection 
with it is that its sensitiveness is not constant, but apparently 
varies with the atmospheric conditions. The circular issued with 
the burner particularly states that the transparency of the flame 
renders it unsuitable for lecture experiments. 


Mr. W. A. HOLLIs writes to us from Brighton, describing a 
‘dream in which rooms and things in his house seemed to be in 
their relative positions, but transposed. The displacement ex- 
tended itself to a servant, who appeared to be dusting some 
furniture ; the cloth she was using she held in her left hand. 
This experience suggests to Mr. Hollis the question, ‘‘Is it 
possible that in dream-land we see things as in a looking-glass, 
like our little friend Alice?” 


PiscICULTURISTS will read with interest M. Albert Le Play’s 
pamphlet on the rearing of carps. It is entitled ‘*La Carpe,” 
and contains many new facts and suggestions concerning this 
branch of pisciculture. 


AMONG foreign works which have been translated into French 
during the last two years, and the translations of which have 
been considered worthy of a reward, we notice two English 
books. ‘The cne is Mr. Green’s ‘‘ Short History of the English 
People”; the other Darwin’s ‘‘.Life and Correspondence,” 
translated ‘by M. H. de Varigny. 
which, with the preceding, the Prix Langlois has been awarded, 


The two other works to 


are Janssen’s ‘‘ Germany under the Reformation,” and Norden- 
skidld’s ‘‘ Travels.” It is interesting that a book on Darwin 
should have been rewarded by the French Academy. M. Renan 
and M. Taine were on the jury, and did much to bring about 
the. result. ’ 


Wehave-received the first three numbers (January to March 
e889) of the Bulletin international de l Acaaéniie des Sciences de 
Cracovie. The ordinary transactions of the Cracow Academy, 
‘being published in Polish, are not accessible to scientific students 
unfamiliar with the Slavonic languages. To remedy this incon- 
venience the Academy will henceforth issue a monthly Audletin 
containing extracts in French and German of its regular proceed- 
ings, as well -as summaries of all important memoirs in one or 
other of these languages at the option of the authors. 
several historical, philological, and antiquarian papers, the pre- 


Besides 


sent ~mrmbers contain contributions by Prof. Kreutz on the 
granites of Volhynia containing tourmaline and garnets ; by M. 
Olszewsky, on an-improved method for liquefying and solidifying 
the permanent gases and for studying their spectra; by M. 
Krzyzanowski, on the liquefaction and solidification of hydrogen 
in M. Pictet’s experiments ; by M. Olearski, on the elasticity of 
zinc and copper alloys ; and by M. Sawicki, on the influence 
exercised by the physical and chemical agents on the electric 
properties of the nerves. 


THE removal of-tattoo-marks is a matter of no little difficulty, 
and many different methods have been tried (blistering, suction, 
thermo-cautery, counter-tattooing with white powder or milk, 
&c. ). Criminals sometimes pour vitriol on their arms or hands, and 
‘letting it act ;for a few seconds, plunge the Jimb in water. The 
following method is recommended by M. Variot {in the Jez 
Scientifigue):—The skin is first covered with a concentrated 
solution of tannin, and re-tattooed with this in the parts to be 
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cleared. Then an ordinary nitrate of silver crayon is rubbed 
over these parts, which become black by formation of tannate of 
silver in the superficial layer of the dermis. Tannin powder is 
sprinkled on the surface several times a day for some days to 
dry it. A dark crust forms, which loses colour in three or 
four days, and, in a fortnight or so, comes away, leaving a reddish 
scar, free of tattoo-marks, and, ina few months, little noticeable. 
It is well to do the work in patches about the size of a five-franc 
piece at a time. The person can then go on with his usual 
occupation. 


FROM a report of the Belgian Consul-General in the Conzo 
State, it appears that the efforts made to introduce European vege- 
tables and fruits in that district have been rewarded with very 
great success. The Government has imported tobacco-seed 
from Havana and Sumatra, which is cultivated in conjunction 
with native tobacco. The natives cultivate tobacco badly, but 
efforts are being made by the Government to teach them better 
methods. The inhabitants of the Lower Congo have been very 
successful in cultivating not only the usual African products, 
such as manioc, sweet potato, &c., but also sorghum, maize, 
and the ‘‘wandu” haricot, called **‘ Boma” by the natives. 
The cotton-plant grows in its wild state, and the natives manu- 
ficture from it hats, wallets, &c. 
to cultivate it for trade purposes. 


No effort has yet been male 


THe American Commercial Agent at Limoges, in a report on 
t of the sanitary investigation as to the effect of plastere 
wines—that is, wines to which sulphate of lime has been added 





the re 


says that the practice is very ancient, and one about the evil 
effects of which the highest hygienic authorities have differed 
The Academy of Medicine has held special meetings and dis 
cussed the subject at great length. 
the practice are that fermentation is increased very much ; that it 
is more rapid ard complete; that the wine keeps longer when 
it has been plastered, and that the colour is richer and more 
lasting. It is now settled, however, that plastered wines have 
occasioned functional troubles, as, for instance, in the Depart 
ment of Aveyron, where, the doctors report, those who con 





The advantages claimed fo 


sumed -plastered wines suffered from an unquenchable thirst, an 
insupportable dryness of the throat, and various other trouble 
some symptoms. The action of sulphate of lime on the bi- 
tartrate of potash in ordinary wine produces an acid sulphate of 
potash ; and in wine treated with lime, sulphuric acid ina 
free state is formed, and sulphate of magnesia ; and these com- 
bined act -as a purgative and sometimes as a caustic. “M. Marty, 
who was appointed by the Academy of Medicine to report on the 
practice of plastering, examines all the arguments adduced in 
favour of the process, and, on his recommendation, the Academy 
condemns the custom as being detrimental to health. 


THE British Consul-General in Algeria, in his report to the 
Foreign Office, says that hitherto the Government have been 10 
the dark as to the habits and natural history of the locusts.which 
now and then work such ravages in Algeria. Last year, how: 
ever, a distinguished naturalist, M. J. Kiinckel d’Herculais, 
President of the Entomological Society of France, was sent ' 
study the question on the spot, and he has published two reports 
The species of locust which has ravaged th 





on the subject. 
country since 1885 is not the same as that which invaded the 
same district in 1876-77. The former is Stazronitis maroccanis, 
the latter devidinm peregrinum. The former is found in most 
of the countries bordering cn the Mediterranean, especially i 
Asia Minor and Cyprus. Morocco is, however, its or 
home, where it was observed in 1845, and again in 1507 
Specimens of it collected in both those years still exist. Hither 
the accepted theory has been that they are brought from ' 
desert by a strong southerly wind, but M. Kiinckel says # 
none have ever been observed in the Sahara, and he believes 











> 


1e 





























»bed 
te of 
er is 
's to 
e or 
ldish 
able. 
franc 
usual 


rt on 

tered 

ded— 
e evil 
tered, 
d dis- 
ed for 
that it 
when 
more 
; have 
epart- 
) con- 
rst, an 
ouble- 
he bi- 
ate of 
1 ina 
> com- 
Marty, 
on the 
ced in 
ademy 


o the 
een in 
which 
_ how: 
culais, 
ent to 
eports 
~d the 
~d the 
cans, 
1 most 
iIly in 





s that 
elieves 








April 25, 1889 | 
them to have their origin in the mountainous regions of Hodna. 
Fortunately the exact moment of their appearance may be pre- 
dicted, and steps can be taken to destroy them. With this 
object M. Kiinckel has made charts of the localities where they 
laid their eggs last autumn, and has arranged a methodical 
system of campaign. The destruction of eggs is an uncertain 
and expensive process, he thinks, whereas one man can destroy 
a million young insects in a day. 

A CHINESE native paper published recently a collection of 
some zoological myths of that country, a few of which are 
In Shan-si there is a bird, which can divest 
At Twan-sin-chow 


worth noting. 
itself of its feathers and become a woman. 
dwels the Wan-mu Niao (mother of mosquitoes), a fish-eating 
bird, from whose mouth issue swarms of mosquitoes when it 
cries. Yung-chow has its stone-swallow, which flies during 
wind and rain, and in fine weather turns to stone again. Another 
bird when killed gives much oil to the hunter, and when the 
skin is thrown into the water it becomes a living bird again. 
ith regard to animals, few are so useful as the ‘‘Jih-kih” ox, 
und in Kansuh, from which large pieces of flesh are cut for 
The merman of the 





{i ? 
meat and grow again in a single day. 
Southern Seas can weave a kind of silky fabric which keeps a 


house cool in summer if hung up in one of the rooms. The 
tears of this merman are pearls, A large hermit-crab is attended 
by a little shrimp which lives in the stomach of its master; if 
the shrimp is successful in its depredations the crab flourishes, 
but the latter dies if the shrimp does not return from his daily 


excursions, The ‘‘ Ho-lo” is a fish having one head and ten 
bodies. The myths about snakes are the strangest of all. Thus 


the square snake of Kwangsi has the power of throwing an inky 
fluid when attacked, which kills its assailants at once. Another 
snake can divide itself up into twelve pieces, and each piece if 
touched by a man will instantly generate a head and fangs at 
each end. The calling snake asks a traveller ‘‘ Where are you 
from, and whither are you bound?” If he answers, the snake 
follows him for miles, and entering the hotel where he is sleep- 
ing, raises a fearful stench. The hotel-proprietor, however, 
guards against this by putting a centipede in a box under the 
pillow, and when the snake gives forth the evil odour, the centi- 
pede is let out, and, flying at the snake, instantly kills him with 
a bite. The fat of this snake, which grows to a great size, 
makes oil for lamps and produces a flame which cannot be blown 
out. In Burmah and Cochin-China is a snake which has, in the 
female sex, a face like a pretty girl, with two feet growing under 
the neck, each with five fingers, exactly like the fingers of a 
human’ hand. The male is green in colour, and has a long 
beard ; it will kill a tiger, but a fox is more than a match for it. 


A SERIES of regulations with regard to patents and designs 
has just been issued in Japan. All inventors, whose discoveries 
are beneficial or are calculated to improve existing processes of 
manufacture, may apply for letters patent. No patents, how- 
ever, will be granted in the case of articles of food or drink, or 
m case of medicines. Inventors who do not receive letters 
patent are powerless to sue in respect of piracy of their inven- 
uons. In order to register an invention, application must be 
made to the Patents Bureau, and if the officials are satisfied as 
to the genuineness of the invention, it is registered, on certain 
forms being complied with and certain fees paid. A curious 
omission occurs in the regulations, but it is not plain whether it 
is intentional or not. Nothing whatever is said as to the rights 
of a foreigner to patent an invention, but it is presumed that he 
will not be able todo so. Nor has any provision been made for 
advertising applications for letters patent. The Patents Bureau 
is to be the sole judge of all cases submitted to it, and from 
Its decision there is no appeal; but, in certain cases, two 
judges sit with the Bureau and assist in deciding whether a 
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patent should be granted or not. The duration of a patent is to 
be five, ten, or fifteen years, according to the amount paid in 
fees. The patent, of course, passes by assignment zx/er vivos, 
or to the patentee’s heir, but nothing is provided for the cases of 
bankruptcy or marriage. 


THE additions to the Zoological Society’s Gardens during the 
past week include a Macaque Monkey (J/acacus cynomolgus é) 
from India, presented by Miss Caroline Newton; a Leopard 
(Felis pardus &), a Lesser Koodoo (Strepsiceros imberbis $) 
Malindi, East Africa, two White-crested Touracous (Corythaix 
from South Africa, presented by Mr. G. S. 
Mackenzie; a Common Squirrel (Scéurus vulguris) British, 
presented by Mrs. Arthur Faulkner; an Indian Wolf (Canés 
pallidus) from Afghanistan, five Chaplain Crows (Corvus cafet- 
Janus), an Indian Python (Python molurus) from Fao, Persian 
Gulf, presented by Mr. B. T. Ffinch, C.M.Z.S. ; two Slender- 
billed Cockatoos (Cacatua ¢enuirostris) from Australia, presented 
respectively by Mr. Walter Bird and Mrs. Hunt; an Eagle 
(Aguila sp. inc.) from Foochow, China, presented by Messrs. J. 
de la Touche and George Siemosen ; two Alligators (4//igator 
ntississippiensis) from Florida, deposited ; a Wanderoo Monkey 
Macacus f-om the Malabar Coast of India, an Indian 
White Crane (Grus leucegeranss), six Rose-coloured Pastors 
(Pastor roseus) from India, three Elliot’s Pheasants (Pasianus 
ellioti ? ¢), thre Amherst’s Pheasants ( 7aumaleaamherstia 

° 9) from China, two Swinhoe’s Pheasants (Euplocamus 

?) from Formosa, two Vulturine Guinea Fowls 
?) from East Africa, two Crested 
‘havaria) from Buenos Ayres, two Pochards 
European, purchased ; two Viscachas 


albocristata) 





tlenus @ 


swinholt 
(Numida vulturina 
Screamers (Chauna 
(Fuliguia ferina 

(Lagostomus trichodactylus), a Vulpine Phalanger (Phalangista 


vulpina §), born in the Gardens. 


OUR ASTRONOMICAL COLUMN. 


THE CONSTITUTION OF CELESTIAL SPACE.—M. G, A. Hirn 
has recently published an able and interesting work, entitled 
** Constitution de l’Espace Céleste,” in which he inquires into 
the nature of the medium or agent which establishes and carries 
on the relationships of the celestial bodies. For all of these, from 
the most enormous sun to the most infinitesimal meteorite, are in 
constant relationship to each other, continually attracting each 
other, continually radiating and receiving light and heat. Newton 
long ago regarded it as the greatest of absurdities to imagine 
‘that one body might act upon another at a distance, through a 
vacuum, without the mediation of anything else, by and through 
which their action and force may be conveyed from one to 
another. Gravity,” he added, ‘* must be caused by an agent 
acting constantly according to certain laws ; but whether this 
agent be material or immaterial, I have left to the consideration 
of my readers.” 

This question, left unsolved by Newton, Hirn answers as 
follows :—‘‘ The thorough analysis of the most diverse facts re- 
vealed to us by science to-day allows us to reply to the first 
question by the most absolute negation. ‘That which fills space 
and which establishes relations between the celestial bodies is 
not diffuse matter.” 

That ‘‘ponderable matter in the state of a diffuse gas” does 
not fill interplanetary and interstellar space M. Hirn seeks to 
prove by inquiring what effect such a medium would have on the 
various members of the solar system, and particularly upon their 
movements. Many of his conclusions are exceedingly striking, 
and if accepted certainly prove his main proposition given above. 
Perhaps the most remarkable is that relating to the secular ac- 
celeration of the moon. To explain a secular acceleration of 
o”*5 in the mean motion of the moon it would be sufficient 
if 1 kilogramme of gas were distributed over 975,000 cubic 
kilometres of space; a rarefaction one million times greater 
than that of a Crookes vacuum of the millionth of an atmo- 
sphere. But the effect of the shock of the particles of this 
rarefied gas against a body like the moon as it moved forward 
in its orbit would be to raise the gas to a temperature of 








38,000° C., and inconceivably attenuated as this interplanetary 
atmosphere would be, the moon would yet come into con- 
tact with 600 kilogrammes of it in each minute of time. 
On a body like the earth, surrounded by an atmosphere, the 
inevitable result of this unceasing collision with the inter- 
planetary atmosphere would be the stripping away of the terres- 
trial atmosphere layer by layer. Arriving at results of a similar 
unacceptable character from the consideration of the action of a 
diffuse interplanetary gas on the other members of the solar 
system, M. Hirn decides that matter exists only in a sporadic 
state in space; only in the state of distinct bodies —stars, 
satellites, meteorites, and the like. It exists in a state of 
extreme diffusion only in nebulz, but elsewhere space is perfectly 
empty, or, at least, whatever remains cannot suffice to explain 
the relations of stars to stars. 


Comets 1888 e AND / (BARNARD, SEPTEMBER 2 AND 
OCTOBER 30).—The following ephemerides for these objects are 
in continuation of those given in NATURE of April 4, p. 546, and 
are for Berlin midnight :— 


Comet 1888 ¢ 
R 


Comet 1888 /. 
R.A. 


A. Decl. Decl. 
h m s , } Ao & * . 
Apel 30 ... 33 25 gt... 2 ee N. .... @ 38 10... 37 30 N. 
May 4... 23 23 34...1 41°6 9 33 48 ... 37 35'8 
@ ... 93 2D 84... FSA? .. 9 36 36... 37 304 
8.8309 OS... t 3S « O20 8... FH 7 
6 93 14 88... & 189 «os 9 G2 GO... 97 BGS 
20 ... 33 36 85... 23 265 wa O66 2... 2 OF 
M23 5 37. DHPGON. ... OB 4... BH HSN. 


a Urs Majoris.—Mr. Burnham reports from the Lick 
Observatory that he has discovered this star to be a close 
double. He gives the following measures of the companion :— 


* Mag. 
Mmeriesa 1 P= ga70 .. D=oes ... 81 
1889°151 = 3259... = O33 ... I 


Mr. Burnham was not able to see the companion with the 12- 
inch telescope, and concludes that it is too difficult for such an 
aperture, the difference in magnitude between the two com- 
ponents being so great. 

THE WHITE Spot oN SATURN’s RING.—M. Terby, writing 
to the Astronomische Nachrichten, reports that he has not been 
able to see the white spot again which he observed on March 
6 and 12 (NATURE, vol. xxxix. p. 497). MM. Knorre, Knopf, 
Lamp, Struve, and Schiaparelli have likewise failed to detect it. 
On the other hand, Prof. McLeod, of Montreal, and Mr. Brooks, 
of Smith Observatory, Geneva, U.S.A., both state that they 
have seen it ; and the latter reports it variable. If it be a real 
spot, and not a mere effect of contrast with the shadow of the 
planet, it evidently would only occasionally be seen in the place 
where it was first discovered, but would be observei from time 
to time in other parts of the ring, for it would be carried round 
with it in its rotation. 


ASTRONOMICAL PHENOMENA FOR THE 
WEEK 1889 APRIL 28—MAY 4. 


(HOR the reckoning of time the civil day, commencing at 
Greenwich mean midnight, counting the hours on to 24, 
is here employed.) 
At Greenwich on April 28 

Sun rises, 4h. 39m. ; souths, trh. 57m. 20°7s. ; sets, 19h. 16m. : 
right asc. on meridian, 2h. 23°9m.; deci. 14° 18’ N. Sidereal 

Time at Sunset, gh. 44m. 
Moon (New on April 30, 2h.) rises, 4h. 36m.;  souths, 
toh. 54m.; sets, 17h. 25m.: right asc. on meridian, 

th. 20°3m.; decl. 3° 3’ N. 
Right asc. and declination 


Planet. Rises. Souths. Sets. on meridian. 
h. m. h, m. h. m. m. -— ¥ 
Mercury.. 4 46... 12 12... 19 38... 2 38° ... 15 42.N 
Vit: £6 6: 09 DW 6 2999 1 MSAee 
Mars ...... ¢ 8. 03 OM. 5179 1. BPO 
Jupiter... O95 ... 431... 8 7 .. 18 35°99 ... 22 §§S 
Seem... 6m... BSB... 217°... S SFT «. 7 GEN 
Cas... 17 85 ... W4G.. £8"... HUNT ww OS 
Neptune. 5 44... 13 30... 21 16... 3 57°3 -.. 18 49 N 


* Indicates that the setting is that of the following moraing. 
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April. h. 

29... 23 ... Venus in conjunction with and 10° 15’ north 
of the Moon. 

ss 22 Mercury in conjunction with and 5° 8’ north 


May ~ of the Moon. 


i «= @ Venus in inferior conjunction with the Sun. 
. an 3 Mars in conjunction with and 4° 21’ north 
of the Moon. 
I 21 Mercury at least distance from the Sun. 
Variable Stars. 
Star. R.A. Decl. 
h m. mr h. m. 
U Cephei ... ... 0 §2°5...81 17 N.... May I, 2 12m 
U Monocerotis ... 7 25°5.... 9 33 » 3 m 
5 Libre a on eo SS . Apr. 50, O17 m 
U Ophiuchi... . a ee... 


N 

S 

aie! is 

N. ... May I, 1 44 m 
9 I, 21 52m 

N 

S 


B Lyre... -WeOo...2g wk... , 2 @ of 
U Aguile mWi54... FMS... « & @ Of 
n Aquilze mee... O888... » Oe off 
S Sagittz 19 530 ...1620RK.... , 22 Of 
R Sagitte ... «. 0 @@... 1623... s: 3% m 
| T Vulpeculze 20466... 27 gon... » B® 2 Om 


” 4.4 oM 
. 22 26 .... $7 GaN... Ape. BB, 4 OM 


M signifies maximum ; # minimum. 


5 Cephei 


Meteor-Showers. 
R.A. Decl. 
Near ¢ Ursce Majoris ... 206 ... 57 N. ... Slow ; bright. 
os @ Serpentis ... ... 234... ION. ... Swift. 
» vu Herculis ... ... 239 ... 46N. ... Mayr. Swift; short. 
» 9 Aquarii ... ... 337... 2S. ... Swift ; very long. 


THE CORROSION AND FOULING OF STEEL 
AND IRON SHIPS. 


THE difficulty of obtaining adequate experimental data, and 

the fact that nearly everyone who has worked at the subject 
has had a composition of his own to bring before the public, has 
so hampered and restrained the free discussion and interchange 
of ideas on this most important question, that at the present 
time we have made but scant progress beyond the point reached 
twenty years ago, and my object in bringing this paper before 
you is more to excite you to discussion, and to show you the 
known facts of the case, than to tell you of any very new or 
startling discoveries. 

Corrosion generally precedes fouling on exposed metal surfaces, 
and it is therefore this portion of the subject that will be con- 
sidered first, together with the means which have been taken 
to prevent it and to protect the plates of our vessels from 
decay. 

In a paper which I had the honour to bring before you two 
years ago, I pointed out that in all processes of rusting carbonic 
acid gas and moisture played an important part, the iron uniting 
with the carbonic acid and oxygen of the water to form ferrous 
carbonate whilst the hydrogen was set free, and that the ferrous 
carbonate then took up oxygen dissolved in the water, or present 
in the atmosphere as the case may be, and was decomposed into 
ferric oxide (rust) and carbonic acid, which being liberated in 
actual contact with the moist surface of the iron carried on the 
process of “‘ rusting.” 

This view of the case was confirmed by a paper read by Prof. 
Crum Brown before the Iron and Steel Institute, at Edinburgh, 
last autumn, and is generally accepted as the true explanation of 
the corrosion taking place on iron or steel surfaces exposed to 
moist air or fresh water ; but the rusting of the metal in sea 
water has by many chemists been ascribed to a more complex 
action, in which the salt present plays an important part by first 
forming oxychloride of iron. : 

This preliminary stage of corrosion in sea water is, I am in- 
clined to think, a myth. When iron filings or turnings are 
exposed to the action of sea water, hydrogen gas is evolved, and 
ferrous oxide and carbonate are formed, and this changes, as 1n 
air or fresh water, into ferric oxide, by taking up dissolved 
oxygen present in the water. At notime have I been able to 

tA Paper read at the thirtieth session of the Institution of Naval 
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detect the presence of oxychloride, and from the fact that a few 
drops of alkali added to the sea water stop the corrosion, I am 
of opinion that the simple rusting of iron in sea water is due to 
the same cause as in fresh—-z.e., the decomposition of the water 
by the iron in presence of carbonic acid. 

“The saline constituents of sea water, however, do undoubtedly 
play an important part in a more active form of corrosion, by 
helping to excite galvanic action between the iron in the plates 
and any foreign metal or impurities present, an action which is 
also materially aided by want of homogeneity in the metal, by 
particles of rust, by mill scale, by wrought and cast iron or steel 
in contact with each other ; or even by the different amount of 
work, such as hammering or bending, undergone by different 
parts of the same plate ; and in all of these cases the galvanic 
action set up causes rapid oxidation of the iron at the expense 
of the oxygen of the water, hydrogen being evolved. 

We may therefore consider that on the skin of a ship two 
processes of rusting are going on, the simple corrosion on ex- 
posed surfaces of the metal, due to the presence of moisture, 
carbonic acid and free oxygen, which forms a fairly uniform 
coating of rust on the metal, and the more local corrosion due to 
galvanic action, which results in pitting and uneven eating away 
of the plates, 

As I pointed out in a previous paper, rust cones are due to 
the most local form of galvanic action, caused by the presence of 
a spec of deposited copper, lead, or other foreign metal, or even 
asmall particle of rust, or mill scale, left on the surface of the 
iron, and covered by the compositions used as protectives and 
antifoulers ; as soon as the sea water penetrates to these, galvanic 
action is set up, water is decomposed, rust formed, and the 
escaping hydrogen pushes up the composition, forming a blister, 
the hydrogen leaks out, the water leaks in, the action becoming 
more and more rapid, and the blister gradually filling with the 
result of the action—rust. The blister bursts, but the cone of rust 
has by this time set fairly hard, and continues to grow from the 
hase, the layers of rust being perfectly visible in a well-formed 
cone, and when the rust cone is detached, the pitting of the metal 
at the base of the cone is, as a rule, found to be of considerable 
depth. 

The speck of foreign matter which has caused this destructive 
action generally clings to the surface of the iron, and, being at 
the bottom of the pitting, escapes detection and removal, 
and when the vessel, newly coated with fresh compositions, again 
goes to sea, the corrosion will again probably be set up in the 
same spot. 

The corrosion of the plates in the interior of a vessel is a sub- 
ject quite equal in importance to the external action of sea water 
and dissolved gases on the metal ; and from the fact that certain 
portions of the interior plates, from their position, escape the 
frequent examination and attention bestowed upon the exterior, 
it becomes a still greater source of danger. 

Corrosion, like all other forms of chemical action, is much 
accelerated by increase of temperature ; and in the bottom of a 
ship, near the furnace-room and boilers, this has a considerable 
effect in increasing the rapidity of rusting. Also in the coal 
bunkers, the mere contact of moist coal with the iron plates sets 
up galvanic action, carbon being electro-negative to iron, and the 
coal dust which sifts down into the double bottom lends its aid 
to the destruction of the plates; whilst, if the coal contains 
any “‘pyrites,” which is nearly always the case, these double 
sulphides of iron and copper are gradually oxidised into soluble 
sulphates of the metals, and these, washing down irto the bilge 
Water, would at once cause most serious corrosion, should they 
come in contact with any bare portion of the plates. Repairs to 
any portion of the inside plates will loosen rost and mill scale, 
which, finding its way into the bottom, tends to set up galvanic 
action: whilst the scale of oxide of copper from copper and 
brass fittings and pipes is another great cause of danger, as the 
bilge water would gradually convert it into soluble salts, which 
will deposit their copper upon the iron wherever a crack or 
abrasion enables them to come in contact with it ; and finally, 
leakages from stores and cargo are in many cases of a character 
highly injurious to iron, z 

{n addition to all these sources of danger, we must remember 
that the interior of the vessel is the part most liable to abrasion 
tom shifting and moving of cargo, coals, &c. 
fens tae neon of the outsides of the bottoms of our ships 

. destructive agencies of sea water and dissolved gases 
pen Padang to have been attempted in two ways, by mz2tallic 
Y non-metallic coatings. 
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So far, all attempts at metallic coatings have proved failures, 
and, as far as it is possible to judge, there is but small likelihood of 


| their ever being made to succeed, because if zinc is used in order 


to protect the iron of the ship there must be galvanic action, 
and this action must take place evenly all over the surface of the 
iron plates, which means that the sheathing must be in uniform 
metallic contact with the iron, in which case the wasting of the 
sheathing would be so rapid that it would have to be renewed 
frequently, which, even leaving out the question of cost, is in 
many cases impossible. 

Zinc is practically the only metal which could be used for this 
purpose, in order to place the plates of the ship in an electro- 
negative condition, and it is, therefore, to zinc that inventors 
have turned from time to to time, the chief novelties introduced 
being the method of attachment. As far back as the year 1835, 
I believe Mr. Peacock tried zinc plates on the bottom of H.M.S. 
Medea, and in 1867 Mr. T. B. Daft again brought the subject 
forward ; Sir Nathaniel Barnaby, Mr. McIntyre, and others, 
also suggesting various plans of attachment, whilst as late as last 
year Mr. C. F. Henwood read a paper at the United Service 
Institute strongly advocating zinc sheathing as attached by his 
system. 

Where the galvanic contact has been but small there the 
sheathing has had a certain life, but has afforded but little pro- 
tection to the iron, and has gradually decayed away in a very 
uneven fashion ; whilst in those cases where galvanic contact 
has been successfully made the ship has on several occasions 
returned from her voyage minus a considerable portion of the 
sheathing. 

Another drawback to the use of zinc sheathing is one which 
was found when it was used to coat wooden ships, and that is 
that zinc when in sheets, like every other metal, is by no means 
homogeneous, and that for this reason the action of sea water 
upon it, leaving out of consideration galvanic action, is very 
unevenly carried on, the sheathing showing a strong tendency to 
be eaten away in patches, whilst the metal itself undergoes some 
physical change, and rapidly becomes brittle. 

Attempts have been made to galvanize the iron before the 
building of a ship ; but Mr. Mallet showed as early as 1843 that 
this coating was useless when exposed to sea water, as in from 
two to three months the whole of the zinc was converted into 
chloride and oxide, and that, when, therefore, galvanising is 
used, care must be taken to protect the thin coating of zinc. 
This’ does not, of course, apply to fresh water, in which 
galvanised iron would answer very well, the rapid action being 
due to the salts in the sea water; but even in this case the 
galvanising would have to be done after the plates had been 
riveted together, as any breaking of the surface would set up 
rapid wasting of the zinc, and it could, therefore, only be used 
on small craft. 

Copper, tin and lead have been proposed for coating ships, 
but these metals are electro-negative to iron, and would rapidly 
destroy the bull, should any abrasion of the coating or damage 
to the insulating material take place. 

The non-metallic coatings which are intended to do away 
with corrosion have been almost endless. At the present 
moment there are upwards of thirty in the market ; whilst the 
patent list of the last fifty years contains an enormous number 
which were practically still-born. 

They may be divided for convenience into— 

(a) Oil paints. 

(4) Pitch, asphalt, tar, or waxes. 

(c) Varnishes, consisting of resins and gums dissolved in 
volatile solvents. 

(d@) Varnishes, containing substances to give them body. 

(ec) Coatingstof cement. 

And, before going into these in detail, it is necessary to consider 
the condition of the surfaces to which they will have to be 
applied, and the effect this will have upon them. 

Air has the power of holding water vapour in suspension, the 
amount so held being regulated by the temperature ; the higher 
the temperature the more can the air hold as vapour, whilst any 
cooling of the air saturated at the particular temperature causes 
a deposition of the surplus moisture. When a ship is scraped 
down to the bare iron in the dry dock, we have a huge surface 
of metal which varies in temperature much more rapidly than 
the surrounding air, and cools much more rapidly than the stone 
walls of the dock ; as it cools, so it chills the layer of air in im- 
mediate contact with it, and causes a deposition of the surplus 
moisture on its surface—a phenomenon known as the “‘ sweating 
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of iron ”’—and on to this moist surface the protective composi- 
tion has to be painted. If now a rapidly-drying varnish is put 
on, the rapid evaporation of the volatile solvent causes again 
another sudden fall of temperature—evaporation being always 
accompanied by loss of heat—and this fall of temperature again 
causes a deposition of moisture, this time on the surface of the 
protective, so that the coating is sandwiched between two layers 
of moisture, both of them probably acting deleteriously upon the 
resin or gum in the varnish, whilst the moisture on the iron also 
prevents adherence of the varnish to the metal. If, instead of 
a quick-drying varnish, the old-fashioned red lead and linseed 
oil protector had been used, the second deposition would not 
have taken place, but the sweating of the iron would have pre- 
vented cohesion, and, when dry, any rubbing of the coating 
would bring it off in strips. 

The condition of the outer skin of a ship, when she being 
coated with her protective composition, is one of the prime 
factors in the discrepancies found in the way in which composi- 
tions act. It being a very usual thing for a composition to give 
most satisfactory results on several occasions, and then, appar- 
ently under exactly similar circumstances, to utterly break down, 
and to refuse even to keep on. Too much stress cannot be laid 
upon the condition of the plates at the time of coating, and it is 
absolutely essential either to have a perfectly dry ship or else a 
composition which is not affected by water. 

When an old ship is broken up, you will often see on the 
backs of the plates the numbers which had been painted on 
them with white lead and linseed oil before the ship was built, 
and, under the paint, the iron in a perfect state of preservation, 
the secret being that the paint was put on while the plates were 
hot and dry. 

Boiled linseed oil, mixed with red or white lead, is amongst 
the oldest of the protective compositions in use, but of late years 
has been but little employed, since it was proved by M. Jouvin, 
of the French Navy, and also in this country, that c »mpounds 
of lead, wen exposed by the wasting of the vehicle to the action 
of sea water, are converted into chloride of lead, and this is 
rapidly acted on by the iron, depositing metallic lead and form- 
ing chloride of iron, the deposited lead carrying on the corrosion 
of the iron by rapid galvanic action. The drying of beiled lin- 
seed oil is due to the fact that it has in it a certain quantity of 
an organic conpound of lead, and the drying properties are 
given to it by boiling it with litharge (oxide of lead), so that, 
even when red or white lead is not mixed with it, still lead com- 
pounds are present, and this action will go on to a lesser extent. 
When the boiled oil drys, itdoes so by absorbing oxygen from 
the air, and becomes converted into a sort of resin, the acid 
properties of which also have a bad effect upon iron, so that 
protectives containing boiled oil are open to objection. Within 
the last two months a good example of the action of sea water on 
the bottom of an iron ship, coated with red lead, has been 
afforded by H.M.S. Mile, which, after being painted over with 
coats of red lead, was allowed to remain for some months in 
Milford Haven, with the result that her bottom is very seriously 
corroded, and, on examination of specimens of rust taken from 
her, the crystals of metallic lead are in many cases easily identified. 

If red lead is used, it can only form a ground-work for an 
anti fouling composition which has to protect the red lead as 
well as the iron of the ship from the action of sea water, 
and when the anti-fouling composition and the vehicle perish, 
then serious corrosion must ensue. 

The second class of protectives, consisting of tar and tar pro- 
ducts, such as pitch, black varnish, and also asphalt and mineral 
waxes, are amongst the best protectives, the waxes especially 
not being affected by the sweating of the plates, and forming 
admirable coatings for the plates. Certain precautions, however, 
must be taken in the case of tar and tar products, both of which 
are liable to contain small quantities of acid and of ammonia 
salts ; but if care be taken to eliminate these, and if it could be 
managed to apply this class of protectives hot to warm plates, 
the question of protection would be practically solved, bitu- 
minous and asphaltic substances forming an enamel on the sur- 
face of the iron which is free from the objections to be raised 
against all other protectives, that is, that being microscopically 
porous they are pervious to sea water. 

The third class of protectives consists of varnishes formed by 
dissolving gums or resins in volatile solvents, such as spirit, 
turpentine, naphtha, fusel oil, &c., and such varnishes are open 
to several objections—in the first place, they are acted upon by 
moisture, which causes a deposition of the resins or gums as a 
non-coherent powder and destroys tenacity of the varnish. The 
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amount of action which moisture has on such a spirit-varnish 
depends to a considerable extent upon the proportion of resin 
or gum to spirit, when the solvent is present in large quantities, 
and the resin in compara'ively small; then the moisture has 
apparently little action; but it must be remembered that the 
drying of such protectives means the rapid evaporation of the 
solvent and concentration of the resin or gum, whilst the rapid 
volatilization which is going on cools the hull of the ship, and 
causes deposition of moisture on the drying varnish with most 
disastrous results. 

Another point which must be borne in mind is that no such 
varnish is impervious to gases and liquids. We are apt to think 
of a coating of varnish as being perfectly cs, a ey ; but, on 
examining it through a microscope, it is seen to be full of minute 

capillary tubes, which become gradually enlarged by the action 
of water, and finally result in the destruction of the varnis h, 
whilst moisture and dissolved gases find their way to the metal, 
and carry on corrosion. The application of several coats of 
varnish tends to diminish this evil, as in many cases the holes in 
the first coat will not correspond with the holes in the second, 
and so each succeeding coat will tend to make the protective more 
and more impervious, In using such varnishes, they must only 
be applied in favourable weather, and must be allowed t 
thoroughly harden before being brought in contact with the water. 

In the fourth class we have varnishes of this kind to which 
body has been given by the addition of foreign constituents, 
generally mineral oxides ; and this class is far preferable to the 
last, if the solvent used is not too rapid in its evaporation, and if 
has been taken to select substances which do not them 
selves act injuriously upon iron or upon the gums or resins which 
are to bind them together, and are also free from any impurities 
which could do so. 

At present the favourite substance used to give colour and body 
to such varnishes is the red oxide of iron, the colour of which 
effectually cloaks any rusting which may be going on under it. 
In using the red oxide for this purpose, care should be taken 
that it contains no free sulphuric acid or soluble sulphates, as 
these are common impurities, and are extremely injurious, tend- 
ing to greatly increase the rate of corrosion. The finest coloured 
oxides are, as a rule, the worst offenders in this respect, as they 
are made by heating green vitriol (sulphate of iron), and in most 
cases the whole of the sulphuric acid is not driven off as the heat 
necessary impairs the colour; this acid is often neutralized 
washing the oxide with dilute soda solution, but very little trouble, 
as a rule, is taken to wash it free from the resulting sulphate of 
soda, which is left in the oxide. 

A sample of exceptionally good colour intended for using 
in protective com} Sit ions was sent mea few weeks ago for 
analysis, and proved to contain no less than 15°3 per cent. of 
sulphate of soda. 

The best form of oxide of iron to use for this purpose is ob- 
tained by calcining a good specimen of haematite iron ore at a 
high temperature. When prepared in this way, it contains no 
sulphates, but from 8 to 4o per cent, of clay; if the percentage 
however, exceed 12 to 18 per cent, it is perfectly 


care 


does not, 
harmless, 

Composition manufacturers can easily test their red oxides for 
themselves, to see if 1t contains soluble sulphates, by warming * 
little of it with pure water, filtering through blotting paper, and 
adding to the clear solution a few drops of ‘hydrochloric acid, and 
a little solution of chloride of barium (easily obtained at any 
druggist’s). If a white sediment forms in the solution, the 
sample should be rejected. 

In a previous paper! on the corrosion and protection of iron 
and ok. ships, I pointed out that when such a varnish perished, 
the oxide of iron ne left in contact with the iron plates, in- 
creased the corrosion g>ing on at the surface of the metal, all 
oxides being electro- negative t to the metals from which they are 
produced, and on that occasion I advocated the use of finely 
divided metallic zinc, which can be obtained as an impalpable 
powder, in place of the oxide of iron, pointing out that such a 
composition would last as long as any varnish of this class, and 
that, when the varnish perished, as it must do after lung exposure 
to sea water, then the metallic zinc would, on coming in contact 
with the iron, set up galvanic action ; but that, instead of being 
electro-negative, as in the case of oxide of iron, and causing cor 
rosion of the plates, it would be electro-positive, and in conse 
quence would protect them, being itself slowly oxidized, and so 
would give a fresh period of protection. 


Transactions of the Institution of Naval Archi:ects, vol. xxviil. 
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I hoped at the time that I had made it perfectly clear that the 
zinc would in no way act until both the anti-fouling and protective 
varnish had perished, and had become spongy and porous, and 
that the idea was a prolongation of the period of protection, the 
great point which has now to be aimed at ; but the remarks made 
afterwards in several journals which were kind enough to notice 
my paper showed me that they had mistaken my intention, and 
supposed that the zinc was put in to at once create galvanic action, 
and predicted that if by any chance it did act, the hydrogen 
generated would blow the composition into blisters, and deteat 
its own purpose. I need hardly point out that nothing was 
farther from my intention, as zinc in fine powder will be acted 
on more rapidly than the dense metal in plates, and I have 
already pointed out that this is destroyed too rapidly by galvanic 
action to render it of practical use as a protective fer se. 

As to the hydrogen blowing off the composition, no gas could 
he generated until both the anti-fouling and the protective coatings 
had been perished and rendered perfectly porous by the action 
of the sea water, a condition which would have permitted the 
free escape of the generated hydrogen, which, it must be remem- 
bered, will permeate through openings which other gases cannot 
pass through. 

One of the largest firms of composition manufacturers had 
enough curiosity to try the effect of zinc verszs oxide of iron, and 
painted a patch of it upon a ship coated with his compositions, 
and after a long voyage she returned with her proteciives in per- 
fectly good order, and had it not been for the patch containing 
zinc having had its position fixed by careful measurements, its 
whereabouts could not have been discovered. This is exactly 
what one would have expected ; as long as the varnish remains 
intact oxide of iron, zinc, or, indeed, any substance which will 
not damage the varnish, does perfectly well ; but had the vessei 
been allowed to continue until the varnishes had perished, then I 
venture to say that the patch containing the zinc would have 
shown better protection than those parts containing the oxide of 
iron. My ideas have undergone considerable modification during 
the past two years, but I still consider the views I put forward in 
my last paper were perfectly sound, and I am every day more 
and more convinced that the great object the composition-maker 
has to aim at is the prolongation of the life and effectiveness of 
compositions, and not the multiplication of short-lived devices, 
however admirable in their action. 

In the fifth class of protectives we have cement coatings ; but 
these, together with such schemes as the covering the hull of the 
vessels with vitreous glazes, glass, &c., have of late years, as far 
as I know, entirely been abandoned. The action of cement on 
iron, however, must later on be discussed in its important bearing 
on the protection of the interior portivns of the hull, for which it 
is largely employed, its weight and the difficulty of attachment 
rendering it unftted for outside work. 

In selecting a protective composition for the bottom of a vesscl, 
one of the second or fourth class should be chosen, attention 
being given to the points I have indicated, which are that in the 
bituminous and asphaltic compositions all the original acids must 
be eliminated, and that in the varnishes of the fourth group 

juickly evaporct’ng solvents should be avoided, and, if possible, 
zine substituted for oxide of iron. 

The vessel should have her plates as dry as possible during the 
application of the protective, and, if feasible, days on which the 
air is fairly dry should be chosen. The protective should not be 
too. thick, as, if it is, it does not readily fill into inequalities 
in the plates ; and, if in this way any air is inciosed, change of 
temperature will cause it to expand or contract, thus causing a 
blister to form, which will fill with sea water and set up rapid 
corrosion. The composition must either be elastic or else have 
the sare rate of expansion and contraction as the iron; for, if 
not, the change of temperature will cause cracking and tearing 
of the composition with disastrous results. The vessel, if she has 
to be. scraped down to the bare metal, must be scrubbed free 
from all traces of rust, and where a well-adhering coating of com- 
position exists, it should be painted over and not disturbed. In 
the case of a new ship, she must be pickled with dilute acid, to 
get rid of every trace of mill scale, and then wa-hed down with 
some slightly alkaline liquid to neutralize every trace of acidity, 
the alkali in turn being removed by clean water. Under these 
conditions, and given a composition with good adhering pro- 
perties, but little apprehension need be felt as to the ravages of 
corrosion on the metal of a ship’s bottom, the chief risk being 
from abrasion and other mechanical injury to the composition, 
coupled with improper constituents in the anti-fouling compo i- 
tions. The protection of the interior portion of the vessels, where 





the plates are exposed to the corroding action of bilge ‘water, 
rendered more active bya high temperature, leakage from cargo, 
acids -and sulphates from wet coals, and the presence:of such 
electro-negative factors as coal dust, scale, and rust, is a matter 
of quite as great importance as the exterior protection ; whilst the 
great chance of mechanical abrasion during coaling and.shifting 
of cargo, as well as the difficulty of getting at the lower portions 
of the hold to examine the condition of the plates, renders it a 
question of the gravest consideration. The corrosion found in 
the portions underneath the engine-seats, the bunkers, and the 
water-ballast chambers, especially near the engine-room, is 
often very serious, and needs most careful watching, which, 
from the position of these parts of the vessel, it is very hard to 
bestow upon it. 

It must also be remembered that the bilge water in a vessel is 
in constant motion, and that the air in these parts of the vessel 
may be expected to be exceptionally rich in carhonic acid gas, 
which, as I have before shown, is the most important factor in 
corrosion. Under these conditions any abraded portion would 
probably be continually washed over, and then exposed to the 
foul air, a condition of things most conducive to rapid rusting. 
There are three main classes of protectives for the interior of a 
ship— 

1) Cements. 
2) Bituminous coatings. 
3) Paints. 


The first of these, the cement coatings, have many good 
points to recommend them, but they also have many serious 
drawbacks. 

The rigidity, firmness of adherence and endurance, are all of 
them points of the greatest importance, and there is no doubt 
but that the silicates present in the cement in time, not only bind 
the cement into a mass of wonderful hardness, but also bind that 
cement to the iron. A point to which I should like to draw 
your attention, however, is that a thin coating of Portland 
cement is highly porous, and that it can be permeated by liquids 
and gases. Suppose, now, that some copper scale from the 
interior fittings had fallen into the bottom of the vessel, and had 
been converted into soluble salts of copper by the saline bilge 
water, this solution would soak through the capillary orifices in 
the cement, until it came in contact with the iron below, when 
the copper would be deposited on the iron, and rapid. galvanic 
action set up, the cement being loosened, and to a certain extent 
lifted, by the formation of rust, whilst corrosion .would ;gradually 
extend under the cement, giving on the outside of the coating but 
little sign of damage taking place. below it. 

Also the hardness and rigidity of the cement gives.it.a tendency 
to crack away from the metal when any strain is thrown upon the 
plates, or during any expansion or coztraction of.the metal ; 
whilst any repairs on the outside of the ship, such as. making a 
boring to test the thickness of plate, replacement of rivets, &c., 
would undoubtedly cause a loosening of the cement coating 
within, and, wherever a loosening takes place, the space between 
the cement and the plate will quickly be found to ‘become a 
starting-point for corrosion, which quickly spreads and loosens 
the cement, and will only be discovered by chance. 

It is for this reason that I consider bituminous or. asphaltic 
varnishes, freed from any trace of acid, and applied hot, or sound 
tough paint, preferable to cement ; as, although they are not so 
hard, yet if serious corrosion should be set up, it iseasily dis- 
covered and stopped before much damage results, whilst, being 
impervious to moisture, deleterious solutions, either from the coal 
bunkers or cargo, would be prevented from acting upon the skin 
of the ship. 

In approaching the subject of fouling, one is impressed with the 
apparent hopelessness of obtaining any reliable information from 
the successes or failures registered by the bottoms of the vessels, 
in the Service, or in the Mercantile Marine. Hundreds of ships 
may be examined, and their condition and the nature of the 
compositions used upon them registered, and just as one begins 
to fecl that the key to the mystery is within one’s grasp, a whole 
series of results so abnormal suddenly comes to light that.it seems 
impossible to reconcile them with one’s previous experience. A 
ship may sail half a dozen times to the same waters, coated with 
the same composition—on four occasions she will come home 
clean and in good condition, whilst on the other two voyages she 
may accumulate an amount of weed and animal li'e sufficient to 
knock down her speed from nine knots tofive. Moreover, if the 
compositions with which she was coated be examined, and scrap- 
ings taken from her on her return, no cause will present itself that 
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can in any way explain the great difference in her condition. 
After several years’ close observation, however, certain factors 
begin to make themselves apparent. Ships at sea from March to 
August show a worse average than those afloat from August to 
March ; one also begins to realize that the amount of fouling 
increases enormously if the ship has been long at anchor —ships 
which have been lying at the mouths of rivers, although quite 
clean in the brackish water, foul much more rapidly on going to 
sea than the vessels which have been cruising, or even at anchor 
for the same time in salt water ; and finally, certain ports and 
certain seas seem to exercise a deleterious effect, both as regards 
corrosion and fouling, which is not to be found elsewhere. 
Turning back to the naval history of the past, we find that 
fouling is no new trouble born with the advent of our present 
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iron monsters ; but that it has been the one trouble that the com- | 


bined engineering and scientific skill of many centuries has been 
unable to overcome. 

With our wooden ships, metallic copper sheathing, if it were 
of the best kind, answered the purpose fairly well ; but then the 
copper wasted so fast the inferi>r kinds and alloys were substitated 
to prevent the rapid loss, and, with the slowing down of the de- 
struction of the copper, at once the trouble of fouling returned. 

When iron ships began to replace the wooden ones, as was 
only natural, attempts were made to utilize the metal which had 
before given relief ; but it was quickly found that the effect of 
the galvanic action set up by the copper was fatal to the iron 


plates of the ship, and attempts were then made to sheathe the | 


ship with copper plates in such a way that they should be insulated 
from the iron of the. vessel, a condition almost impossible to attain 


and attended with great risk, should any accidental injury to the | 


insulation take place.! 
the idea was started of using coatings of paint, so prepared as to 
fulfil the same functions as the copper plates had done ; but from 
1840, when the first paint of this kind was patented, down to the 
present day, when there are upwards of thirty-two different com- 
positions in the market, very little progress has been made in 
their manufacture, and the best of their compounds cannot be 
relied upon for keeping a ship’s bottom even fairly free from 
fouling for periods extending beyond nine months, and I am 
personally convinced that the reason of this is to be found in the 
fact that a start was originally made in the wrong direction. 

The idea which originally led to the present class of anti-fouling 
compositions was that the copper salts formed by the action of the 
sea water on the metallic sheathing owed a considerable portion of 
their value as anti-foulers to the poisonous action they exerted 
upon marine animal and vegetable growths ; but, when an observer 
comes to study the natural history of these lower forms of animal 
life and vegetation, it is gradually forced upon one that it is only 
in the early stages of their growth—the germ period—that metallic 
poisons can affect them. Seaweeds do not take in the constit- 
uents they require for their growth by means of their roots, as is, 
to a certain extent, the case with ordinary plants, but absorb them 
by means of their pores from the water itself, the root only 
serving to attach thein to the solid they choose for their resting- 
place ; it is also well known that when once a marine plant which 
has passed the first stages of existence is dislodged or torn from 
its support, it cannot reattach itself to anything else, whilst most 
of the mineral poisons have little or no effect upon their life and 
growth. 

In the same way we find that, with the animal life found on a 
ship’s bottom, the under side is used to cling on with only, and 
not as an extractor of nourishment, and that, therefore, after the 
seeds and germs have once obtained a foothold on the side of 
the vessel, no amount of poison which can be put into a com- 
position will have any effect upon them. Metallic poisons 
undoubtedly do exert an influence upon the germs in their earliest 
stages ; but after that they are perfectly useless as anti-foulers, 
and only imperil the plates of the vessel. 

The germs of both kinds of growth are of necessity more 
abundant in the surface water near shore than in deep water, 
and therefore the period when the ship is in port is the time 
when the germs are most likely to make good their attachment, 
after which their further development is, unless other methods 
of getting rid of them are employed, merely a matter of time. 

On examining the conditions under which a vessel is placed 
when coated with a composition which relies for its anti-fouling 
powers on metallic poisons only, we at once see the reasons 
which must make such a coating of little or no avail. In the 

composition we have drastic mineral poisons, probably salts of 

* Some copper sheathed vessels still exist, and its revival has been lately 
warmly advocated in America. 
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copper, mercury, or arsenic, which have been worked into a 
paint by admixture with varnishes of varying composition, and 
each particle of poison is protected from the action of the sea 
water by being entirely coated by this vehicle : that this must be 
so is evident, or the composition would not have sufficient co- 
hesive power to stick on the ship. Asa rule, care is taken to 
select fairly good varnishes, which will resist the action of sea 
water for, perhaps, two or three months, before they get suff- 
ciently disintegrated to allow the sea water to dissolve any of the 
poison ; whilst, even with the accidental or intentional use of 
inferior varnishes, three or four weeks will pass before any solu- 
tion can take place, and any poison be liberated to attack the 
germs. A ship is dry docked, cleaned, and, her anti-fouling 
composition having been put on, she goes probably into the basin 
to take in cargo. Here she is at rest, and, with no skin friction 
or other disturbing causes to prevent it, a slimy deposit of dirt 
from the water takes place, and this, as a rule, is rich in the 
ova and germs of all kinds of growth, whilst the poisons in her 
coating are locked up in their restraining varnish, and are 
rendered inactive at the only period during which they could be 
of any use. After a more or less protracted period, the ship 
puts to sea, and, the perishing of the varnish being aided by the 
friction of the water, the poisonous salts begin to dissolve or 
wash out of the composition ; but the germs have already got a 
foothold, and with a vessel sweeping at a rate of, say 10 to 12 
knots through the water, the amount of poison which can come 
in contact with their breathing and absorbing organs is evidently 
so infinitesimally min ite that it would be impossible to imagine 
it having any effect whatever upon their growth. If the poison 
is soluble, it is at once washed away as it dissolves ; if it is in- 
soluble, then it is also washed away, but there is just a chance 
that a grain or two may become entangled in the organs of some 
of the forms of life, and cause them discomfort. As the surface 
varnish perishes, the impact of the water during the rapid 
passage of the vessel through the water quickly dissolves out o1 
washes out the poisonous salts, and leaves a perished and 
porous, but still cohesive, coating of resinous matter, which forms 
an admirable lodgment for anything which can cling to it ; and 
by the time the vessel lays-to in foreign waters, teeming with 
every kind of life, the poison which would now again have been 
of some use is probably all washed away, and a fresh crop of 
germs are acquired, to be developed on the homeward voyage, 
and a ‘‘bad ship” is reported by the person who looks after her 
docking. It is evident that a poison, even if it had the power 
of killing animal and vegetable life in all stages, could only act 
with the vessel at rest, unless it were of so actively corrosive 2 
nature as to burn off the roots and attachments of the life rooted 
to it, and if it did this, what, may I ask, would become of the 
protective composition and the plates of the vessel? And | 
think it is also evident that any poison so used must be under 
conditions in which it is very unlikely to be in a position to acl 
when it might do gond. ' 

The lamentable failure of composition after composition 0! 
this kind has gradually reduced them in number to some ten or 
twelve at the present time, and in most cases it is low price alone 
which keeps them in the market. 

The practical proof, given by experience, that poisons alone 
are unable to secure a clean bottom, soon led many inquirers to 
the conviction that it was the exfoliation in the case of copper 
which had acted in giving fairly good results, and in many com- 
positions the attempt has been made to provide a coating which 
shall slowly wash off, and, by losing its original surface, shall at 
the same time clear away germs and partly developed growths, 
and so expose a continually renewed surface, in this way keeping 
the bottom of the vessel free from life. There is no doubt thal, 
when this is successfully done, a most valuable composition will 
result, but the practical difficulties which beset this class of anti- 
foulers must not be overlooked. In order to secure success, the 
composition must waste at a fairly uniform rate, when the shi 
is at rest, and also when she is rushing through the water ; and 
this is the more important in the case of Service vessels, as 1n 
many cases they spend a large percentage of their existence 2! 
anchor, or in the basins of our big dockyards. If a composition 
is made to waste so rapidly that it will keep a vessel clean for 
months in a basin, then you have a good composition for 4/4 

purpose ; but send the vessel to sea, and under conditions where 
you have a higher temperature, and the enormous friction cause 
by her passage through the water exerting its influence upen the 
composition, and you will find that the coating, which did its 
| work well for six months at rest in the basin, will, in the course 
| of one month under these altered conditions, be all washed 
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away, and fouling will be set up. Noting this result, the manu- 
facturer renders his composition more insoluble—less wasting— 
and so obtains a coating which, when the vessel is in motion, 
scales just fast enough to prevent fouling, and good results at 
once follow ; the composition is then put on the same or other 
vessels, and they take a spell of rest in the basin, and, bereft of 
the aid of the higher temperatures and the friction of the water, 
the composition ceases to waste fast enough, and bad results 
at once have to be recorded. 

There is no doubt that this is the true explanation of the wide 
liscrepancies which are found between the compositions in the 
Navy and in the Mercantile Marine : take any of the big lines, 
their steamers are running at a fairly uniform rate of speed, and 
the periods of inaction are as short as the desire not to waste 
the charge on the capital they represent can make them, and 
under these conditions, by varying the constituents in the var- 
nishes used for anti-fouling purposes, it is fairly easy, given the 
necessary data, to so constitute a compositicn as to secure ad- 
mirable results ; but when you come to apply this same coating 
to an ironclad running at various speeds, and as often at rest as 
in motion, then you at once find that the composition you before 
imagined to be all that could be desired fails just as lamentably 
as the tribe of anti-foulers which preceded it. It is not so very 
long ago’that I had the honour to serve on an Admiralty Com- 
mittee under the able guidance of Admiral Colomb, and, after 
inspecting many vessels in the Mercantile Marine, and watching 
all the dockings of Service vessels over a considerable space of 
time, we were forced to the conviction that it was only in very 
rare cases that the condition of the bottoms of Her Majesty’s 
ships at all approached the freedom from fouling to be found in 
the ships belonging to the big companies, with the result that 
some of the most successful of the compositions in the Mercantile 
Marine were brought into use in the Navy, and I believe the 
reports of the dockings since they have been adopted will amply 
prove the existence ot the difficulties I have mentioned. 

Another factor which is often overlooked, and which tends to 
give misleading results, is the action of brackish water, which, 
in many cases, seems to exert a special action in keeping the 





bottom of a vessel clean, the fresh water having a tendency to | 


disagree with certain forms of marine growth, whilst the salt 


water is apparently equally unpalatable to the fresh-water forms | 


of fouling. 

In most of the compositions now in use, attempts are made 
to combine strongly poisonous substances with exfoliating and 
wasting coatings, and this is done by either using metallic 
soaps, the basis of which is, as a rule, copper, or else by charging 
a perishable and easily washed-off varnish with poisonous salts, 
consisting, as usual, of compounds of either copper, mercury, 
or arsenic, and in some cases all three. 

As I have before pointed out, I do not think the presence of 
these substances exerts any deterrent action upon the fouling, 
save perhaps when the vessel is at rest ; but they exert undoubt- 
edly an important influence upon the rate of exfoliation, as when 
the perishing of the varnish exposes them they dissolve, or are 
washed out, and in this way tend to disintegrate and clear away 
the surface more rapidly—an important and decidedly useful 
function, but one which might be more cheaply performed by 
substances other than high-priced metallic poisons. 

lhe use of metallic poisons of the character indicated throws 
an increased burden upon the protective composition, as, should 
the latter become abraded by friction of chain cables, barges 
alongside, or any other cause, the iron of the vessel will be 
attacked by the metallic salts, either present in the soluble form 
in the anti-fouling composition, or rendered so by the solvent 


action of the saline constituents of the sea water, the action of | 


the metallic salts being to rapidly dissolve portions of the iron, 
and to deposit the metal which they contain upon the surface of 
the plates, and these deposits, exciting energetic galvanic action, 
cause corrosion and pitting to go on with alarming rapidity. 
Both mercury and copper salts are offenders in this way, but 
copper is by far the most objectionable, from the fact that the 
salts formed by the action of the sea water upon the compounds 
ised in the compositions are far more soluble than the corre- 
sponding salts of mercury, and are therefore liable to be present 
in much larger quantity, and so exert comparatively a much 
more injurious action on the plates. 

As an illustration of this, two equal portions of sea water 
Were saturated, the one with copper chloride, the other with 
mercuric chloride, and into each a piece of steel, planed upon 
one side, and of about equal weight and size, was placed, and 
‘elt for four days. At the end of this period the two plates 
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were removed, and, after being cleaned and dried, were again 
weighed, when it was found that the one exposed to the copper- 
saturated sea water had lost 22°2 per cent. in weight, while the 
plate exposed to the mercurial solution had only lost 3°6 per 
cent., this being due to the much larger amount of the copper 
salt soluble in the sea water. 

On now placing these plates in clean sea water, corrosion 
went on in each case with extreme rapidity, and after being 
exposed for a month, they had both wasted to about the same 
extent—that is to say, when once deposited on the iron, mercury 
is practically as injurious as copper. 

I am quite aware that this experiment is not at all likely to 
be carried out in practice, and none can have a greater convic- 
tion of the inutility of small laboratory experiments than I have, 
as they lack all the factors of mass of material and atmospheric 
influence which play so important a part in a question like the 
present ; but such an experiment gives one a definite and fairly 
correct idea of the relative rate of action of the two poisons upon 
the plates. 

All the time the ship is in motion, the wash of the sea water 
will prevent the metallic poisons doing the plates or the marine 
growths much harm, but there is one phase of this question 
which I think has been overlooked. I need not point out that 
in certain ports there is a fashion in compositions, and that most 
of the homes of the Mercantile Marine have some pet local com- 
position which is largely used at the particular port. If, now, 
many ships are laying ina basin, taking in and discharging cargo, 
and if the prevalent compositions contain copper, it is evident 
that a certain quantity will go into solution in the water, which 
often does not undergo frequent or rapid change, and under these 
conditions every ship in the basin will be exposed to the same 
danger, and wherever an abrasion has taken place in the protect- 
ives, there copper will be deposited on the iron, causing corrosion 
and destruction of the plates ; and it must be remembered that 
when the vessel is next docked and coated no amount of scraping 
will remove the fine particles of copper deposited in the pitted 
and corroded portions of the plate, and so finely divided as to 
be invisible to the eye, but that they will remain and carry on the 
destructive work under the new coatings of protective. 

It is, I think, a well-recognized fact that, when a vessel coated 
with a copper compound has become corroded from failure of her 
protective, or from abrasion, even an entire change of composi- 


| tion does little or no good instemming the tide of corrosion, until 
| after some considerable period has elapsed, a result which is due 


to the same cause ; and, inasmuch as copper compositions are a 


| source of danger, not only to the ships coated with them, but to 


any others which may be at rest in the same basin, I do strongly 
urge upon the manufacturers to abandon the use of these delete- 


| rious compounds, and to use others equally efficacious and free 


from the grave objections I have enumerated. 
At the present time, 15 out of 32 principal compositions rely 


| upon copper in some form or other as the basis of their anti- 


fouling composition, and in one which has enjoyed considerable 
favour finely divided metallic copper itself is used, and should 
vessel coated with it, after the varnishes had commenced to 
disintegrate, be moored alongside an iron ship by a chain cable, 
or even by a wet hawser, a big galvanic couple would be formed 
at the expense of serious damage to any exposed iron. 

In the history of anti-fouling many attempts have been made 
to obtain highly glazed and glass like-surfaces which it was 
hoped would withstand the action of sea water, and afford no 
lodgment to marine growths ; but even glass itself is slowly acted 
upon by sea water, and, when once roughened on the surface, 
will foul, whilst the rigidity of such coatings, and the straining 
and cracking consequent on unequal expansion and contraction 
of the plates and their coating, offers a serious obstacle to any 
such scheme. 

In concluding this long paper, I wish to point out that in the 
present phase of the anti-fouling question, and until some new 
principle for preventing marine growth has been advanced and 
successfully adopted, satisfactory results can only be insured by 
an intelligent use of the existing compositions. 

The protective composition is the important composition, and 
care must be taken to obtain the best in the market, as, if the 
protection is good, the plates remain uninjured even if fouling 
take place. The anti-fouling composition to be used with it must 
either be elastic, or have the same rate of contraction and expan- 
sion as the protective, and must—at any rate in the Navy—be 
chosen to suit the work to be done, such as contain copper com- 
pounds being carefully rejected, whilst preference should be given 
to those which rely on exfoliation rather than mineral. poisons. 
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If a vessel is to remain at rest‘ for a considerable period, an anti- 
fouling composition which exfoliates rapidly, and which also 
contains poisons known to act on germ life, must be used, the 
amount of such’ poison depending on the seasons and the waters 
in which the ship is to be ; whilst if a vessel is to be continually 
running, then a slowly exfoliating composition must be employed, 
and a very small percentage of poison is all that is required, as 
skin friction and the comparative absence of the germs and spores 
in deep water will do the rest, 

Our ships represent an enormous capital, and any trouble or 
care which will prolong their existence is well worth taking and 
will be‘amply repaid, and at the present time a heavily corroded 
and foul vessel means either ignorance or negligence on the part 
of those who have the responsibility of deciding on the composi- 
tions to be used ; and, finally, it must be clearly borne in mind 
that there is no anti-fouling composition which ever has been 
made; or probably ever’will be made, that will answer for all 
cases, and that, until this is clearly recognized, the present un- 
satisfactory condition of the question will exist. 


SOCIETIES AND ACADEMIES. 
LONDON. 


Royal Society, March 28.—‘‘ The Diurnal Variation of 
Terrestrial Magnetism.” By Arthur Schuster, F.R.S., Professor 
of Physics ; with an Appendix by H. Lamb, F.R.S., Professor 
of Mathematics, Owens College, Manchester. 

In the year 1839, Gauss published his celebrated memoir on 
‘* Terrestrial Magnetism,” in which the potential.on the earth’s 
surface was calculated to twenty-four terms of a series of surface 
harmonics. It was proved in this memoirthat if the horizontal 
components of magnetic force were known all over the earth the 
surface potential could be derived without the help of the vertical 
forces, and it is: well known now-how these latter cam be used to 
separate the: terms of the potential which depend om internal 
from those which depend on external sources. 

The use of harmonic analysis to separate internal from ex- 
ternal causes has never been. put to a practical test, but it seems 
to me to be specially well adapted to inquiries on the. causes of 
the periodic oscillations of the magnetic needle. 

If the magnetic effects can be fairly represented by a single 
term in the:series of harmonics as far as the horizontal forces are 
concerned, there should. be no. doubt as to the location of the 
disturbing .cause; for the vertical force should be in: the opposite 
direction if the: origin is outside from what it should be if the 
origin is inside the earth. 

In any case, the differences betweerm the two results will be’ of 
the same order of magnitude as the vertical. force itself. If it 
were then a question. simply of deciding whether the cause is 
outside or inside, without taking into account a possible combina- 
tion of both causes, the result should not be doubtfal even if we 
have only an.approximate knowledge of the vertical forces. 

Two years ago I showed that the leading. features of the hori- 
zontal cow ponents for diurnal variation: could be approximately 
represented by the surface harmonic of the second degree and 
first type, and that the vertical variation agreed in directiom and 
phase with the calculation on theassumption:that the:seat of the 
force is outside the earth. The agreement seemed to me to be 
sufficiently good to justify the conclusion that the greater: part of 
the variation is due to causes outside the earth’s surface. Never- 
theless, it seemed advisable to enter more fully’ into the matter, 
as in the first approximate treatment of the subject'a number of 
important questions had to be: left untowched. I now publish 
the results of an investigation which has been carried out as far 
as the observations at my disposal have allowed me to do. My 
original conclusions have been fully confirmed, and some 
further information has been obtained, which I believe to be of 
importance, 

I have made use of the observations taken at Bombay, Lisbon, 
Greenwich, and St. Petersburg. ‘The horizontal components of 
the diurnal variation during:the year 1870. were im the first place 
reduced to the same system of co-ordinates and to the’same units. 
If we remember that experience has shown the diurnal variation 
to be vety neasly the same for places'in the same latitude, except 
near the magnetic pole, and also that it is symmetrical north and 
south of the equator, we may for a given time: of. day assume the 
horizontal components known over eight circles: of latitude, four 
of which are.north and four south of the equator. 

From! the horizontal. contponents,. the potential was calculated 
in terms of a series of surface harmonics, It was fond that in 
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order to represent both the summer and the winter effect with 
sufficient accuracy thirty-eight terms were necessary. In this 
calculation the vertical forces were not made use of at all. 

Fron the potential, as calculated from the horizontal com- 
ponents, we can deduce the vertical force, either on the assump- 
tion that the variation is due to am outside cause, or’ that it is 
due to an inside cause ; and compare the vertical forces thus 
found with the vertical forces as actually observed. 

If we put both into the form 

\ 


1n-cos n(t¢—7,\, 
we can obtain an idea of the agreement as regards amplitude 
and phase for each harmonic term. ‘The following tables give 


the results for # = 1 and x = 2—that is, for the diurnal and 
the semi-diurnal variation :— 


TABLE I, 
Observed and calculated Values of the Coefficients ¢, and ¢, of 
Vertical Force, when expressed in the form 7, cos (¢ — 4) 
7, Cos 2(¢ — ¢,), on the supposition that the Disturbing 
Force is ivséd¢e the Earth. 














al to. 
Cal Obs. Diff. Cale. Obs Diff: 
ow kh mm hm;)h m hm) ham 
Bombay........s0008 23 O02 IE 13. +1149 y 55 4 23 + 
Lisbon _ 22 35. «IO. 40 | HIT55| Ir 42 5 50 + 
Greenwich... soe §=622 «2066 8 42 | —-1654/|| 11° 32 5 5a + 
St. Petersburg, 1870 21 16 3 10 - 554; 10 48 7 05) +4 43 
> 1878 " 7 0 ' - 949 6 12/|\ +43 


TABLE IT. 


Observed and calculated Values of the Coefficients. ¢ and /, 
when expressed in the form 7, cos.(¢ — ¢,) + 7, cos 2(¢ — 4), 
on the supposition. that the Disturbing Force is vzétside the 
Earth. 











Cale Obs. Diff: Cak. Obs. Diff. 
h om ho m Lmik =a hom h m. 
Bomtay.......c0wee IL 10 IL 13, — 0 03 3 47 4 23/| -— 0 36 
Lisbon 19 37 10 40 — 003 5 46 5 «6«50-| - 4 
Green I 8 42 + 1 22 5 38 5 50|-o1 
St. 7 52 3 10| +5 42 4 3 7 5|-227 
‘ 1378 7 05|- 1 47 ove 6 12|-1 34 
In Table I. the comparison of the observed phases is made 


with the values calculated on the assumption that the disturbing 
force is inside the earth. In Table II. the same comparison is 
made on the alternative hypothesis. There is complete dis- 
agreement in Table I. between the observed and calculated 
values, and nearly complete agreement in Table II. It is seen 
how both at Lisbon and Bombay the time of maximum dis- 
placement agrees within three minutes of time for the diurnal 
variation, and at Lisbon within four minutes of time also for the 
semi-diurnal variation. Considering that Lisbon is the most 
important station, not only on account of its geographical 
position, but also because the observed vertical forces: apply to 
the same year as the calculated ones, the result is strikingly in 
favour of the outside force. The results for Greenwich argue 
in the same direction. As regards St. Petersburg, the results 
for 1870 neither agree with one nor with the other hypothesis. 
The observations for 1870 are, however, doubtful, but the results 
for 1878 agree well with the hypothesis of.an outside disturbing 
force. 
The observed amplitudes are found in 
considerably smaller than the calculated ones. oe. 
If we then take it as proved that the primary cause of this 
variation comes to us from outside: the: earth’s surface, we are 
led to consider that a varying magnetic potential must’ cause 
induced currents within the earth, if that body is a sufficiently 
good conductor. ‘lHese induced currents might be the cause 
of the apparent reduction. in amplitude: As my colleague; 
Prof. Lamb, has. given considerable attention to the problem 
| of currents in a. conducting sphere, I consulted him, and he 
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gave me the formulz by means of which the induced currents 
can be calculated. ‘This investigation is given in an appendix 
to the paper. The result is very interesting. If the earth is 
treated as a conducting sphere, the observed reduction in 
amplitude is accounted for, but that reduction should be 
accompanied by a change of phase which is not given by 
observation. We c2n reconcile all facts if we assume, as 
suggested by Prof. Lamb, the average conductivity of the 
outer layers of the earth to be very small, so that the reduction 
in amplitude is chiefly due to currents induced in the inner 
layers. If the conductivity inside is sufficiently large, a con- 
siderable reduction in amplitude would not be accompanied by 
1 sensible change of phase. We have arrived, therefore, at 
the following result :— 

The vertical forces of the diurnal variation can be accounted 
jor if we.assume an outside cause of the variation, which induces 
urrents in the earth, and if the earth’s conductivity is greater in 
the lower strata than near the surface. 

Prof. Balfour Stewart’s suggestion that convection currents in 
the atmosphere moving across the lines of the earth’s magnetic 
forces are the causes of the daily variation, gains much in 
probability by this investigation. If the daily variation of the 
barometer is accompanied by a horizontal current in the 
atmosphere similar to the tangential motion in waves propagated 
in shallow canals, and if the conductivity of the air is sufficiently 
good, the effects on our magnetic needles would be very similar 
to those actually observed. The difficulty as to the conductivity 
of the air is partly met by the author’s investigation of the 
behaviour of gases through which electric discharges are passing. 

It will be interesting to follow out the investigation, especially 
with a view of examining the influence of sun-spot variation. 
The question of magnetic disturbances is more complicated, 
but as magnetic observatories are being established in many 
countries, the time may not be far distant when we shall be 
able to bring the irregular disturbances within the reach of 
calculation. 

The author acknowledges the help he has received from Mr. 
William Ellis in some of the reductions ; he has also to thank 
his assistant, Mr. A. Stanton, for much _labc 
making and checking numerical calculations. 

Royal Meteorological Society, April 17.—Dr. W. Marcet, 
F.R.S., President, in the chair.—The following papers were 
read :—On the deaths caused by lightning in England and Wales 
from 1552 to 1880, as recorded: in the returns of the Registrar- 
General, by Inspector-General R. Lawson. The total number 
of deaths from lightning during the twenty-nine years amounted 
to 546, of which 442 were of males, and 104 of females. In 
consequence of their greater exposure, the inhabitants of rural 
districts suffer more from lightning than those of towns. It 
appears also that vicinity to the west and south coasts reduces 
the chances of injury by lightning, and that distance from the 
coast and highland seems to increase them.—The diurnal range 
of the barometer in Great Britain and Ireland, by Mr. F. ( 
Bayard. The author has reduced the hourly records of the 
barometer at the nine Observatories, Aberdeen, Armagh, 
Bidston, Falmouth, Glasgow, Greenwich, Kew, Stonyhurst, and 
Valencia, during the years 1876-80. The curves of inland places 
wre smoother than those of places on the sea-coast, and the curves 
of places to the westward are more irregular than those of places 
to the eastward. As we go from south to north the general 
tendency of the curve is to get flatter with a lessened diurnal 
range.—Note on a working model of the Gulf Stream, by Mr. 
A. W. Clayden. The author showed this interesting model at 
work ; it has been constructed to illustrate the formation of ocean 
currents in general and of the Gulf Stream in particular.—On 
the rime-frost of January 6 and 7, 1889, by Mr. C. B. Plowright. 
The author gives an account of the very heavy rime which 
occurred in the neighbourhood of King’s Lynn on these days, 
when the fringe of crystals upon twigs and branches of trees was 
about 2 inches in length. ‘The weight was so great that nearly 
all the telegraph wires were snapped and an immense number of 
branches of trees broken off 
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y-Zoological Society, April 16.—Dr. A. Giinther, F.R.S., 
‘ice-President, in the chair.—The Secretary exhibited a pair of 
a fine large Buprestine Beetle of the genus Fulodis (Fulodis 


finchi), obtained by Mr. B. T. Ffinch near Karachi ; and a Mole- 


cricket Gryllotalpa vulgaris), sent by Mrs. Talbot from Bagdad. — 
Mr, Sclater made some remarks on the animals he had noticed 
during a recent visit to the Zoological Gardens of Rotterdam, 
Amsterdam, and Antwerp.— A communication was read from 


, M. J. Reiset. 
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Mr. A. H. Everett, containing remarks on the zoo-geographical 
relationships of the Island of Palawan and some adjacent 
islands. In this paper it.was contended that Palawan and the 
other islands intervening between Borneo and Mindoro form an 
integral portion of the Bornean group, and do not naturally 
belong to the Philippine Archipelago, with which they have 
hitherto been treated. The writer founded his contention upon 
the grounds (1) that the islands in question are connected with 
Borneo by a shallow submarine bank, while they are separated 
from the Philippines by a sea of over 500 feet depth ; and (2) 
that a comparison of the Bornean and Philippine elements in the 
fauna of Palawan, so far as it is known, shows a marked pre- 
ponderance of the former over the latter element ; while the 
Philippine forms are also more largely and more profoundly 
modified than the Bornean species. This fact indicated that 
they had been longer isolated, and consequently that the fauna 
of Palawan was originally derived from Borneo, and not from 
the Ph lippines, though a considerable subsequent invasion of 
species from the latter group had taken place. —A communication 
was read from Mr. Oldfield Thomas, containing an account of 
the mammals of Kina Balu, North Borneo, from the collections 
made on that mountain by Mr. John Whitehead in £887 and 
1888. The species represented in Mr. Whitehead’s collection 
were 21 in number, of which six had proved to be new to 
science.—Mr, G. A. Boulenger read the second of his com- 
munications on the fishes obtained by Surgeon-Major A. S. G. 
Jayakar at Muscat, on the east coast of Arabia. The two 
collections recently received from Mr. Jayakar contained 
examples of 80 species not included in Mr. Boulenger’s former 
list. 
PARIS. 

Academy of Sciences, April 8.—M. Des Cloizeaux, 
President, in the chair.—Fixation of nitrogen by vegetable soil 
with or without the aid of leguminous plants, by M. Berthelot. 
The paper deals with a fresh series of sixty-four methodic experi- 
ments carried out during the year 1888, and fully described in 
the April number of the Annales de Chimie et de Physique. 
They form a sequel to the systematic researches begun by the 
author in 1883, and tend fully to confirm the views already 
announced by him on the fixation of free nitrogen in the ground 
effected either with or without the co-operation of luzern, 
vetches, and other leguminous plants. He considers the fixation 
now fully established, and finds in this fact the true interpretation 
ofa multitude of phenomena highly important to agriculture.— 
Experiments on putrefaction and the formation of manures, by 
The more recent experiments here described fully 
confirm the results of those undertaken by the author so far back 
as 1854, and show that, in the process of organic decomposition, 
nitrogen is not fixed, but liberated. —On the identity of erysipelas 
and acute lymphangitis, by MM. Verneuil and Clado, ‘lhe 
researches of the authors in the Hospital de la Pitié show that 
these are not two distinct disorders, as is often assumed, but 
merely two forms of the same contagious, infectious, and parasitic 
lisease, due to a special microbe easily recognized, isolated, 
cultivated, and inoculated in animals. This microbe, hitherto 
discovered in erysipelas alone, has now also been detected in 
acute lymphangitis with all its characters and biological pro- 
perties.—On the influence of refraction in the reduction of the 
observations of a-meridian transit, by M. G. Rayet. The con- 
ditions already described by the author in his communication on 
the influence of refraction in the reduction of the observations 
of the circumpolar stars (Comptes rendus, March 11, 1889), are 
here shown to! be equally applicable to the reduction of the 
observations of transits at any declination.—Direct determina- 
tion of the compressibility of glass, crystal, and metals, 
up to 2090 atmospheres, by M. E. H. Amagat. By direct de- 
termination is here meant a determination effected without 
employing any formula. The results already communicat: d in 
recent notes were for slight pressures only ; hence these further 
experiments have been undertaken for the purpose of ascertain- 
ing whether, under very high pressures, the compressibility of 
glass, crystal, &c., undergoes any considerable diminution. The 
process employed is that adopted by Mr. Buchanan, and after- 
wards by Prof. Tait in their researches.—On the intensity of 
telephonic effects, by M. E. Mercadier. During his researches 
on the theory of the telephone, the author has been led to study 
the causes to which is due the varying intensity of the effects 
produced by this instrument. Here he studies more particularly 
the influence of the thickness of the diaphragm for a telephone 
of well-defined ‘form, and for.a like variation of the .magnetic 
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field. Some experiments are described with iron diaphragms, 
and it is generally inferred that for all telephones of a given 
magnetic field there is a given thickness of the iron diaphragm 
which yields a maximum effect.—On the solubility of salts, by 
M. H. W. Bakhuis Roozeboom. This is a reply to M. Le 
Chatelier’s critical remarks (Comptes renius, March 18, 1889) 
on the work recently published by the author on the conditions 
of equilibrium between the solid and liquid combinations of 
water with salts, more particularly with calcium chloride.—On 
methylacetanilide, by M. H. Giraud. It is pointed out that the 
scientific name of ortho-methylacetanilide given to the exaigine 
recently prepared by M. Brigonnet, can only be applied to the 
substance described by Beilstein and Kuhlberg under the name 
of aceto-orthotoluide. It is further shown that M. Brigonnet’s 
preparation is not new, that it was described by Hofmann in 
1874, and that its true name is methylacetanilide. 


BERLIN. 


Physiological Society, March 27.—Prof. du Bois-Reymond, 
President, in the chair.—Dr. Klemperer spoke on the proteid 
needs of the animal economy in health and in certain pathological 
conditions. Voit’s teaching, that the human body in health 
requires daily from 1co to 120 grammes of proteid in order to 
supply its nitrogenous needs, has been recently contested from 
many sides ; and even if the experiments on which the attacks 
were based were not altogether free from some defects, they still 
sufficed to cast a good deal of doubt on Voit’s theory. The 
speaker had endeavoured, working from the clinical point of 
view, to decide the question whether an increased proteid meta- 
bolism can be prevented or diminished by an increased ingestion 
of carbohydrates or fats. He carried out experiments on the 
nutrition of two healthy persons, in which the daily dose of 
proteids was very considerably diminished, even down to 40 
grammes, while in compensation for the lessened proteids larger 
quantities of fats, sugar, and easily absorbed and oxidizable 
alcohol were administered. The nitrogen excreted in the urine 
was constantly less in amount than that taken in the food, thus 
showing that healthy, active men can be fed with largely 
diminished amounts of proteid without the occurrence of any 
destructive metabolism of their tissue-proteids. He next pro- 
ceeded to investigate whether, in diseases which are characterized 
by an abnormally large breaking down of tissue-proteids, this 
increased nitrogenous metabolism could be lessened by the in- 
gestion of an increased quantity of non-nitrogenous food. An 
increased nitrogenous metabolism occurs in dyspnoea, fever, 
anzmia, cancer, tuberculosis; diabetes, and Addison’s disease. 
For dyspnoea, experiments were made on animals; while for 
anzemia, cancer, diabetes, and Addison’s disease, observations 
were made on the human subject, and results were obtained 
which corresponded to the supposition under which the 
expetiments were started. A very considerable reduction of 
the nitrogen excreted in the urine was observed when only 
moderate quantities of proteid were given, while at the same 
time increased amounts of carbohydrates, fats, and alcohol, 
were administered. It is impossible to enter here into the 
interesting details of these experiments, which were all carried 
out by very precise methods, or into a discussion of the hypo- 
theses which were advanced in explanation of the phenomena 
which had been observed.—Prof. Rosenthal, of Erlangen, gave 
an account of calorimetric experiments with which he had been 
busied for the last few years. He employed in these an air- 
calorimeter of special construction. It consisted of a copper 
vessel, of easy ventilation, in which the animal was placed ; this 
was surrounded by an air-tight envelope, filled with air and con- 
stituting the reservoir of an air-thermometer ; external to this 
was a covering to shield the whole apparatus from any changes 
in the temperature of the surrounding atmosphere. When the 
animal g the envelope of air, per unit of time, exactly 
the of heat as the whole apparatus radiates into 
the surroundings, the temperature of the air in the envelope 
remains constant, as also its fressuve: hence the heat produced 
and given off by the animal during any known time could be 
measured by means of a manometer. Notwithstanding that the 
doz used in the experiments was fed in exactly the same 
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way at 
each meal, the quantities of heat produced varied very largely, 
and any considerable uniformity is only obtained by taking the 
mean of a long series of observations. Up to about the third 
hour after the meal the heat- production diminishes, then rises 
rapidly to a maximum, and from this point, at about the eighth 
hour, it begins to fall again slowly and with irregularities, until | 
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the next meal. Over the whole twenty-four hours the heat. 
production is more uniform during the second period of twelve 
hours than in the first ; about 20 per cent. more heat is produced 
during the first than during the second half of the whole day, 

When an excess of food was given the heat produced was always 
less than that calculated out from the oxidation of the food itself: 
but with a uniformly constant diet the mean value of the heat 
produced corresponded to the heat calculated for the oxidation 
of the food. The amount of carbonic acid gas given off by the 
animal was found to correspond to the heat given off during the 
same period only in cases where prolonged intervals of time were 
taken into account. When the surrounding temperature varied 
between 5° and 25° C., all other conditions remaining the same, 
a minimal production of heat was observed at 15° C. : from this 
point it increased uniformly in both directions, not only when 
the temperature fell to 5° C., but also when it rose to 25° C.— 
Prof. Schweigger demonstrated several pieces of apparatus, 

which by the use of small ‘incandescent electric lamps, could take 
the place of the ophthalmoscope, and even render a binocular 
examination possible. They also made the measurement of 
refraction in the eye both simple and exact. 
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THE NEW PATENT 


WATKIN ANEROID BAROMETER. 


This wonderful In- 
strument, the invention 
of Major WATKIN, 
R.A., is made _ with 
three Circles of Figures 
instead of one, thus 
giving amuch more open 
scale, combined with 
greater length of range. 
[t is marvellously accu- 
rate and sensitive, and 
has been correctly de- 

scribed as the 


**Aneroid of the 
Future.” 


J.J. HICKS, 
8,9, &10 
Hatton Garden, 
London, E.C. 





 BECK’S 
PHOWOGRAPHIC LENSES 
IRIS DIAPHRAGM. 


Mr. LATCHMORE, of Hitchin, says :—‘‘I have tried the 
Beck Lens fitted with Iris Diaphragm supplied by your firm 
some time since, As you are aware, I have a shelf full of 
lenses by makers of repute, but the process of natural selection 
compels me irresistibly to use the eck Lens, not only on 
account of its optical excellence, but for the extreme convenience 
of the Adjustable Diaphragm.” 


Full Particulars Free on application to 


R. & J. BECK, 


68 CORNHILL, LONDON, E.C. 


{All Rights are Reserved. 











FAILING VISION. 


There can be no greater mistake than to suppose 
that people who feel they require some optical assist- 
ance when reading must be old-sighted. Astigmatism 
in various forms, and unequal vision, often cause trouble 
before middle age, and require accurate correction. 
The use of ordinary spectacles, instead of lenses 
specially worked and scientifically adapted to such 
cases, rapidly brings on old-sight and impairs the 
vision. 

Mr. John Browning, author of “ Our Eyes,” 
in its sixth edition, may be consulted free of charge 
cases of defective vision, at his consulting 
rooms, 15 Kensington Crescent, Kensington Main 
Road, W., near Addison Road Station, or his 
qualified Assistant, at 63 Strand, W.C. 
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NEGRETT I & ZAMBRA'S ELECTRIC INDICATOR wit ring a bell 
when the temperature in greenhouse falls below or exceeds the point at which 


injury would be caused to plants, &c. 
It also indicates the present temperature as an ordinary thermometer. 


The bell can be placed in the gardener’s cottage, or at any other convenient 


spot. Price, including bell, battery, thermometer, and 50 feet of double 
F 5 


connecting wire, £i tos. 


NEGRETTI & ZAMBRA 
OPTICIANS AND SCIENTIFIC INSTRUMENT MAKERS TO THE QUEEN, 
HOLBORN VIADUCT, E.C. 
Branches :—45 CORNHILL; 122 REGENT STREET. 
Photographers at the CRYSTAL PALACE. 
Negrettiand Zambra’s [Illustrated Cats ony ue, 1200 Engravings. 
ep! he ‘ ). € 


Price 5s. €d 


553. 
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OWENS COLLEGE, MANCHESTER. 


been made for the admission of Research Students to 
or particulars apply to 


HOLDER, M.A., Registrar. 


FOR SALE.—The First Eleven Volumes of 
NATURE; clean, in publishers’ covers. Price 44s., Carriage paid. 
Address, JoseEvH CHAMBERLIN, 83 ‘lithebarn Street, Liverpool. 


TO BOTANISTS AND SCIENTIFIC 
SOCIETIES.—For Sale. reprinted rem ainders of “The Species and 
Varieties of the Genus Dianthus.’’ pp. 12 and iv., by F. N. WILLIAms, 
F.L.S., Post free, 7 Stamps.—Address, 181, High Street, Brentford, 
Middlesex. 


Arrangements have 
the College Laborato-ies. F< 


HENRY WM. 





SCIENTIFIC BUSINESS (very Old Esta- 


blished) for DISPOSAL. Capital required, £3002 to £4000. Partre’- 
ship could, if necessary, be arranged with Present Manager.—Apply, 
Howarp, Howes, anv Co., 54-56 Palmerston Buildings, Old Br ad 


Street, E.C. 





AN ASTRONOMICAL OBSE RVATORY, 


z Dome and Sliding Shutter, by THos. CooKE AND Sons, 





with Revolving 


of York, for Sale “apace £6, | or could be used for a Chemical Labora- 
tory or a worksho P, and water are ?_ on ; fittings at a valuatio 

—Apy] ly to CAKET ER, 16 Carlton Hill, John's Wood, or Mr. S. 
Hiaains, Agent, 12 Fit chley Read, N.W., hg has the letting of 


No. 16 Carlton Hill. 


HOME> AND FIRST- CLASS EDUCA- 
TION offered to Two or Three Children, Boys or Girls, requiring sea 
and country air Moderate ‘Terme. Good References. —Address, 
M. W., care of MACMILLAN AND Co., Bedford Street, Covent Garden, 
Londo yn. 


AUTUMN TOUR IN THE MEDITERRANEAN, 


The Orient Company will despatch their large full-powered steam ship 





Garonne, 3876 tons register, © horse- power, from Tilbury Docks, London, 
on November 15, for a five weeks’ cruise, visiting Lisbon, Tan gier, Gibra'tar, 
Algiers, Palermo. Naples, Civita Vecchia (for Rome), Leghorn, Genoa, Nice 


(for Riviera), Malaga, &c., arriving in London on December 22 
“he Garonne is fitt ed with the electric light, hot and cold baths, &c. 
Cuisine of the highest order. Number of passengers strictly limited. 
An experienced ~~ eon will be carried. 
Managers :—F. Green & Co. 
Anderson, Ande! erson & Co. 
For terms and oth 1er particulars apply . the latter firm, or to the West 
[nd Agents, Grindlay & Co., 55 Parliament Street, S. 


j Fenchurch Avenue, E.C. 


Bxcellent Copies of the actual, natural Handwriting also 
of Drawings, Music, even of elaborate Sketches, Pro- 

gxrammes, Plans (up to Double- -Elephant size), Shorthand , and 

Type-Writing are easily, quickly, and cheaply produced bythe 


AUTOCOPYIST 


Very fluid ink, used withordinary pen and paper. Auto-Circulars resemble 
written letters. Used atthe House of Lords, &c. 


AUTOCOPYIST DEPT. (A.E.T.Co., La.), 


London Wall, London, and 52 Princess Street, Manchester. 


RICHARD ANDERSON & CO., 
Successors to SANDERSON & CO. (Established 1852). 
Patronized by H.M. the QUEEN. Contractors to H.M. Government. 
Manufacturers and Erectors of every description of 






ELECTRIC BELLS, 
SPEAKING-TUBES, ce. &c., 
CHURCH-SPIRES AND CHIMNEY-SHAFTS 
REPAIRED. 


: EIGHT FIRST-CLASS PRIZE MEDALS. 
Price-Lists Post Free. 
22 Kirkgate Buildings, Huddersfield, 


» LEADENHALL HOUSE, 101 LEADENHALL STREET, 
L 


» £0. 
Telegrams—‘‘ TONNERRE LONDON,” 

















LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHAM, 


Who last week sent to his subscribers Spirostcmum ambiguum, with sketc 
and description. He also sent out Volvox globator, Fredericella sultana, 
Cristatella mucedo, Alcyonella fungosa, Paludicella Ehrenbergi, Plumatella 
Brachionus pala. Melicerta ringens, Stephanoceros ; also Ameba, Hydra 
Vorticella, Crayfish, and other Specimens for Biological Laboratory work. 

Weekly announcements will be made in this place of Organisms T. B 
is supplying. 


Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for Subscription of £1 1: 
or Twelve Tubes for ros. 6a. 


Portfolio of Drawings, Eleven Parts, 15. each. 


GILCHRIST LANTERNS 


FOR 


CHEMICAL & ELECTRICAL EXPERIMENTS, 
As used by Wm. Lant CarpENTER, Esq., B A., and Prof. Forbes, Free 
Trade Hall, Manchester, before 5000 people. 

HUGHES'S PATENT ROTARY TRIPLE Combin: 
Optical Lantern for E caer or Limelight, fitted with a new form of powert } 
Oxyhydrogen MICROSCOPE with Highest-class Objectives, showing 
Eye of Fly 18 feet in een 

The GILCHRIST Lantern for PHYSICAL EXPERIMENTS 
and SPECTROSCOPE Work, and OPTICAL LANTERN { 
Diagrams, &c. This magnificent Instrument will give perfect marg 
definition. Suitable for Colleges and School Demonstration. 

- og eg pig ATTACHMENT for adapting to any Lantern 

ew Pattern, 15 

DIRECT NICOL PRISM POLARISCOPE. 

PATENT PAMPHENGOS gives 12-feet Pictures. 
Esq., compe ares it tothe Limelight. £2 10s. 

the DOCWRA TRIPLE. Finest Instrument inthe World. Pri 
Medal, Rosey Award, Photographic Exhibition. 

BIUNIALS. Elegant Brass Fronts, complete Outfits, Gas-bag, &c.. 
415 158. 60,000 Slides, 300 Lecture Sets, Science Lectures, &c. Cheapest 
and Best for High-class Work. [Illustrated Catalogue, 300 pages, 1 
Postage, 3¢@.; ditto Pamphlets, 3¢ 


W. C. HUGHES, 


Patentee, Inventor, and Specialist, 
BREWSTER HOUSE, MORTIMER ROAD, KINGSLAND, LONDON, N. 


Inventor of the Giant Aphengescope, Optical and Physical Apparat: 
of the _— Class 


MINERALS. 


Mr. HENSON, 097 ReGent Srreer (late 277 Strand), begs to at 
nounce that he has lately received some very Choice Minerals, suitable for 
Museums or Collectors. 

Special Collections suitable for the Explorer, Teacher, and Student. 

Scientific Apparatus of all kinds. 


GEM STONES. 
AND MOUNTED. 


B. J. MApI 


STONES CUT Lessons GIVEN. 
SAMUEL HENSON, 
97 REGENT STREET, 
LONDON, W 


(A FEW DOORS FROM ST. JAMES’S HALL.) 


METEORITES. 


JAMES R. GREGORY has a Fine Series of SPECIMENS of the 
above, including the newly-described one of FavyETTE County, Texas; als 
MANY RARITIES, including— 


GROSNAJA, NAGAYA, MOORESFORT, CASTALIA, 
ST. MESIUM ; 


also METEORIC IRONS and recently-described METEORITES for 
SALE or EXCHANGE at Moderate Prices, at his Museum, 


88 CHARLOTTE STREET, FITZROY SQUARE,: 
LONDON. 
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B 5 e Now Ready, Price Two Shilliogs and Sixpen 

o 2 Co «6 PROCEEDINGS 

o 2 >~ a 

f¢ om | pene ere 

-¢ Pure C d ° 8 || ph 

L ur on ntir. 

5° nae tmegaaigos OF ARISTOTELIAN SOCIETY 

mae D | 

x*~ oOo Te FOR THE SYSTEMATIC STUDY OF PHILOSOPHY. 

no & cre 

< bd | Vol. I. No. I. 
GEOLOGICAL COLLECTIONS. P ytion ComMITTEE: 

Comprising Fossils, Minerals,and Rocks, labelled with Name, Locality, | a ory = + ryder nt ET. MA SHA ni - Bs 7 oo = arias \N 
and Geological Position, in Mahogany Cabinets. 100 Specimens, 25!.;| 4 W. CARR tite eS Susie 
zoo ditto, sos. The best value obtainable. } Rey. E. P. SCRYMG Ou - B.A. 

Micro-Sections of Rocks in great variety. Cabinets, Glass-topped Boxes, Ep! Prof. W. R. DUNSTAN. M.A 


and other Geological Requisites. 


THOMAS D. RUSSELL, Parr 1.—PAPERS READ t Png 


PRIZE MEDALLIST, HEALTH EXHIBITION, 1887-82. 
78 NEWGATE STREET LONDON, E. e. Symposium: Is Mind Synonymous with ( 





1. By Shadworth H. Hodgson, M.A., 


WM oO o R Ee BEB Is oO Ss., Bs oe Re Cute 


Osteologists, Disarticulators, &c., 


I ellow of St 
MA 





15 KREMLIN DRIVE, LIVERPOOL, : cae 
Have Orenep a CENTRAL SHOWROOM ar es tan 
49 HARDMAN STREET, LIVERPOOL | 7 M.A 
(Near the Philharmonic Hall, opposite the Church for the Blind), The Secy St. - = . : ; : "a — Sy: 


WHERE OSTEOLOGICAL SPECIMENS, &C., MAY BE INSPECTED. 


F. H. BUTLER, M.A.0xon., A.R.S.Mines, &c., | University of Aberdeen," 


NATURAL HISTORY AGENCY, 
148 BROMPTON ROAD, LONDON, 8.W., 


NEAR THE BRITISH NATURAL HISTORY MUSEUM. 





y. E. P. Scrymg 
idworth H. H 








Specimens recently added to Stock :—A large series of Rocks from the - O 
Lizard, Charnwood Forest, Warwickshire, and the Isle of Mull; 3 
Norite, Limburgite, Garnet-Gabbro, Cornish E pic liorite. Row 
and Ash, Agglomerate, and Conglomerate from the Wrekin « trict ; some f PAPERS. & 

00 additional species of British Fossils ; Blue Barytes and Iridescent Pyrite 
on Calcite from Cumberland ; and an importation of Skit is of South Australian WILLIAMS & NOR( oe TE, 14 Henriett 
Mammals and Birds, Lapid: ary’s work executed on the premises. 
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DECORATE YOUR HOI 


The beauty of Stained Glass in every house can be enjoyed by using 
M‘Caw, Stevenson & Orr’s Patent 


WINDOW 
C LAC ; ER DECORATION. 


It can be applied to any window by any person without previous experience in the 
use of the article. Designs can be had to suit windows in Churches, Public Buildings, 
etc. Invaluable where there are windows with disagreeable outlooks. 
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W-ite for Illustrated Pamphlet (500 Illustrations) and Sample, pst free, One Shilling, from the Manufacturers, M‘CAW, STEVENSON & ORR, Linenhall 
Works, BELFAST; or te PERRY & CO., Wholesale Agents, Holborn Viaduct, LONDON. 


NEW NICOL PRISM POLARISCOPE FOR PROJECTION.Sv<** 





tterresultsthan any other form 
of Lantern Polariscope. 


ee For Particulars of POLARISCOP ES 





| and MI 
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tion fo 
NEWTON BCO 
wAnEns 


Scientific 


CRO-POLARISCOPES for 


Screen Projection, LANTERN MI. 
CROSCOPES, OPTICAL and ELEC- 
ANTE 
Catalogue, 





NS, SLIDES, &c.,see 
4 Stamps. 

Apparatus of ez ery Descstp- 
r Co plleges, Institutions, &¢ 


LONDON. Silver Medal Inventions Exhibition: 88<. 


Manufac 
and the 








NEWTON & CO., 


turing Opticians to the Queen 
Government, Agents by Ap- 


"'| pointment to the Science and Art Dept. 
Fieet Street, Lonvon. 
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ENTOMOLOGY, 
MICROSCOPY, 


All Instruments connected with the above and other Sciences 
Exchange, and Mart. 


The Bazaa? ° 


‘* That excellent but seductive journal.” —Saturday Rev ew. 


NATURAL HISTORY, 
PHOTOGRAPHY. 


easily and cheaply bought or exchanged through 


At all Bookstalls and the best Newsagents, Price 2d., or Specimen Coty for Two Stamps Jrom the Office— 


170 STRAND, 


In One Vol., Sante 8vo, pp. oe Cloth, Price 1os. 6c. 


LECTURES ON THE IKOSAHEDRON 


AND THE SOLUTION OF EQUATIONS OF THE FIFTH 
DEGREE. By FELIX KLEIN, Professor of Mathematics, 
Gittingen. Translated by G. G. Morrice, M.A., Trinity College, 


Cambridge. 


London: TRUBNER & CO., Ludgate Hill. 


Now Ready, One Vol., Royal 8vo, £1, Post free. 


INDEX GENERUM PHANEROGAMO- 
RUM (e Hookeri Piantarum = excerptum). 
Auctori, TH. 


Benthami et Genera 
DURAND 


DULAU & CO., 37 Soho Square, W 


, Cloth, 5s., Post free. 


A BIBLIOGRAPHY OF THE FORA- 






MINIFERA, Recent and Fossil, from 1565-1888. tes Notes, 
explanatory of some of the Rare and Little- haown ‘Publ is. By 
CHARLES DAVIES SHERBORN, F.G.S. 
DULAU & CO, 37 Soho Square, W. 
One Vol., Royal 8vo, 458 Pages of Text, with 47 Plates, some Coloured, 





bound iu Cloth Extra, Gilt Top. Price s., Carriage free 


BRITISH PETROGRAPHY: with Special 


Referer By J. J. HARRIS TEALL, M.A., 
F.G.S 


ice to the Igneous Rocks. 


DULAU & CO., 37 Soho Square, London. 


Just Published, 8vo, 


FORCE AND ENERGY: 


A THEORY OF DYNAMICS. 
ALLEN. 


Price 75. ct. 


By GRANT 


L-ndon: LONGMANS, GREEN, & CO. 


LONDON, W.C 





ROCK-FORMING MINERALS. 
By FRANK RUTLEY, F.G.S 

With 126 Illustrations. 

An Elementary Text-book for Students of Petrology. with special reference 

to Microscopic Research. The illustrations are s» drawn that, by copying 

them on cardboard. a series of models can be prepared, showing the optica} 

characters and directions of cleavage in many of. the chief Rock-forming 
Minerals, 

THOS. 


Price 7s. 6d, 


3 Ludgate Circus Buildings, E.C. 


MURBY, 


> na 


Mathematical Instrument Manufacturer to H.M. Government, Council of 
India, Scienceand Art Department, Admiralty, &c. 


Miathematical, Drawing, and Surveying Instruments 
of Every Description, 


Of the Highest Quality and Finish, atthe most Moderate Prices. 
Illustrated Price List Post Free. 


W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
Gotp MEDAL in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Address: —GREAT TURNSTILE, HOLBORN, LONDON. W.C 





On the 1st of every Month, Price Sixpence 
THE ENTOMOLOGIST: 


AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY. 
Edited by Joun T. CARRINGTON, 
With the Assistance of 
FREDERICK Bonn, F.Z.S. RICHARD SouTn. 
Epwarp A. Fitcu, F.L.S. J. JENNER Wer, F.L.S. 
F. BucHANAN Wuirte, M.D. 

Contains Articles by well-known Entomologists on all branches of the 
Science; on Insects injurious or beneficial to Farm or Garden; Notes op 
Habits, Life-Histories; occurrence of Rarities, &c., there are Monthly 
Lists of Duplicates and Desiderata. 

Woopcut ILLusTRATIONS and occasional LIrHOGRAPHED and CHROMO- 
LITHOGRAPHED PLATES. 

SIMPKIN, MARSHALL, & CO., Stationers’ Hall lt Court. 





ews. PERKEN, SON, & RAYMENT. “OPTIMUS.” clits 


“OPTIMUS” BIUNIAL LANTERN. 
Panelled Mahogany Body and Moulded 
Foot, picked out with Black, Japanned 
Stages and Tubes, Achromatic Photogra- 
phic Front Lenses, Compound Condensers, 
55 12 0 
Ditto, ditto, with Brass Stages and ary 


Tubes 
se “OP TIMUS” TRIPLE 'ANTERN. 
Y.) Panelled Mahogany Box -; and Moulded 


Brass Stages 
Photographic 
Condensers, 


Md . . 

SAY Foot, picked out with Black, 
and Tubes, Achromatic 
Front Lenses, Compound 





Uf fitted with 3-draw Teles¢ opi 

extra Front Lenses, a further charge. « 
Jor Gas Jets, Taps, and Bags. 

SUPERIOR WORKMANSHIP GUARANTEED. 











This Magic Lantern is efficient for exhibitions. The Lens gives crisp 
definition, being a superior achromatic photographic ombination, with Rack 
and Pinion. ‘The Condenser is composed of ‘Iwo Plano-Convex Lenses of 
4-inch diameter, and the Three Wick caaniesied Lamp yields a brilliantly 
illuminated picture. Japanned Body 

L s. d. 


( somplete i in Box. I 13 
Student’s Lantern (to take demonstr: ating 
tank) with Brass Sliding Tube im at £6 
Mahogany outside Body «. . 
Mahogany outside Body, Brass Ste ages and 
Sliding Tubes... 3 120 
Mahogany outside Body, Pa vnelled ‘Door, 
Brass Stages and Sliding Tubes «.. «. 4 20QJ 
Russian Iron Body, Brass Sliding Tube... 2 5 
Russian Iron Body, with Side Door, Brass 
Slding Tube... * 2 100 


MAGIC L: \NTERN SL LIDE S SIN GREAT VARIETY 





99 HATTON GARDEN, LONDON, E.C. 
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SUBSCRIPTIONS TO ‘ NATURE.” 


S 4. 
Wey 6 66 ti ORR Cw Oe ore oS OC 
en a ee a) 
Geartteny . cs etn tec wcees F EC 


To the United States, the Cohtinent, &c. :— 


s. 4d. 
WOO 64s CK HDHD Oe HERD S 
Haieyearly caw ee ee ee co oe BE 
CO sold 6 > % 8 eee oe Se 


To India, China, and Japan :— 


s. @. 
CO ee ee ee ee ee ee 
TEMPER ow kit te ew i ct G 
Quarterly. .-- +++ seers ee + 8G 


Money Orders payableto MACMILLAN & CO. 
__OFFICE : : 29 BEDFORD STREET, STRAND, W.C. 





Diary of Societies, 


LONDON. 
THURSDAY, November t. 


Cuemicat Society, at 8.—The Constitution of the Terpenes and of Ben- 
zene: Dr. W. A. Tilden, F.R.S 

LinNEAN SocIETY, at 8.—On the Flora of the Three Botanical Regions of 
Madagascar : Rev. Richard Baron.—Further Contributions to the Flora of 
Madagascar, being Descriptions of New Species from that Island: J. G. 


Baker, F.R.S 

FRIDAY, NoveMper 2. 
GeoLocists’ ASsocIATION, at 8.—Conversazione. 

MONDAY, November 5. 
ARISTOTELIAN:SOCIETY, at 8.—Common-sense Philosophies : The 
TUESDAY, Nooemper 6. 
University COLLEGE, 


President. 


BIOLOGICAL Society, 
on “So ciety. 


at 5.—Presidential Address 


WEDNESDAY, NoveMeer 7. 


GroLocicaL Society, at 8.—The Permian Rocks of the Leicestershire 





Coai-field : Horace T. Brown.—On the Superficial Geology of the Central 
Plateau of North-Western Canada: J. B. Tyrrell. 

ENTOMOLOGICAL Society, at 7.—On New Genera and Spe cies of I 1 
corn Coleoptera: Francis P. Pascoe.—Notes on Pieris bellad« nna and 


Allied Species: 
D. Sharp. 


Lionel dz Nicéville-—On Japanese Rhynchophora : Dr. 
THURSDAY, Novemoer 8. 

MATHEMATICAL Society, at 8.—On the Confluences and Bifurcations of 
certain Theories : The President.—On Cyclotomic Functions : Prof. Lloyd 
Tanner.—A Theory of Rational Symmetric Functions : Capt. P. A. Mac- 
mahon, R.A.—Raabe’s Bernoullians : J. D. H. Dickson.—Certain Alge- 
braical Results deduced from the Geometry of the Quadrangle and 
Tetrahedron : Be Wolstenholme. --The Factors and Summation of 

2” - +2”: Rev. J. J. Milne. ‘ 
Save or TEI EGRAPH-ENGINEERS AND ELE« a at 8.—On Ocean 
Temperatures in Relation to Submarine Cables: W. Lant Carpenter. 
FRIDAY, NoveMBER 9. 
RovyaL ASTRONOMICAL SOCIETY, at 8. 
SATURDAY, November to. 


PuysicaL Society, at 3.—On the C - fficient of Mutual Induction 
Helix and a Coaxial Circle : Prof. i . Jones. 


OUR MORALITY AND “THE “MORAL 
QUESTION. By LIONEL BEALE, F.R.S., Professor of Medicine 
in King’s College, London. Pp. 191. Price 2s. 6d. 


J. & A. CHURCHILL. 


ofa 











“POSSESSING ALL THE PROPERTIES OF THE FINEST ARROWROOT 


BROWN & POLSON’S 
CORN FLOUR 


Is a Household Requisite of Constant Utility 


For the Nursery, the Family Table, and the 
Sick Room. 





—OXYHYDROGEN LIMELIGHT. 


SEASON 1888-89. 
COMPRESSED GAS SYSTEM. 


Most convenient, economical, portable, and safe for Lantern Work, Photo 
graphy, Theatricals, Morse Code Signalling, Blowpipes for Brazing and 
Welding, Balloon Inflation, and other uses. 


For Prices of highly-improved Steel Gas-Cylinders and other Apparatus, 
address— 


HOWARD LANE & CO., 
115, 116, 117 PALMERSTON BUILDINGS, 
_OLD BROAD STREET, LONDON, E.C. 


Hosni 


ACID PHOSPHATE. 


A liquid preparation of the phosphates, recommended by 
| physicians for 





Dyspepsia, Mental and Physical Exhaustion, 
Nervousness, Weakened Energy, Indigestion, 
| As a Drink in Fevers, Etc. 
It makes a Delicious Drink. Invigorating and Strengthening. 
For sale by all chemists. 
Pamphlet sent post paid on application to 


Rumford Chemical Works, Providence, R.I., U.S.A. 








THE SCIENTIFIC LANTERN SLIDES 


Produced by E. WARD, MAncuEsTeR, last Season, having been received 
with so much favour, he respectfully invites EARLY ORDERS from 
Lecturers and others, while the light is most favourable for the production. 


EDWARD WARD, F.R.M.S., 
249 OXFORD STREET, MANCHESTER. 


List for One peel 


MADE WITH BOILING WATER. 


EPPS’S 


CRATEFUL—COMFORTING. 


COCOA 


MADE WITH BOILING MILK. 
TO STUDENTS.—One or Two Students 


offered good BOARD AND RESIDENCE in lady’s superior house. 





Ten minutes from Science Schools, &c. Apartments if preferred. 
Bath.—Mrs. A., 75 Finborough Road, South Kensington. 
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INVENTIONS EXHIBITION—GOLD MEDAL AWARDED. 


ILLUSTRATED 


DENT Ss vais of 


HIGH-CLASS 

WATCHES | WATCHES and CLOCKS at 

REDUCED PRICES, sent post 

& free on application to E. DENT 

& oy and Co., Makers to the Queen, 

A 61 STRAND, LONDON, W.C., 
| or 4 ROYAL EXCHANGE. 


SECOND EDITION. 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s. 7¢@. POST FREE. 


“ CATALOGUE OF CHEMICAL APPARATUS ; 


Demy 8vo, 480 pp., Illustrated with 1600 Woodcuts. 
Most Complete and Cheapest List of Apparatus. 


JOHN J. GRIFFIN Aanp SONS, 22 GARRICK STREET, 
LONDON, W.C. 


NORTH BRITISH AGRICULTURIST, 


the chief Agricultural Journalin Scotland, circulates extensively among 
Landowners, Farmers, Resident Agents, and others interested in the 
management of land throughout the United Kingdom. 


The AGRICULTURIST is published every Wednesdayafternoon in time 
forthe Evening Mails, and contains Reports of all the principal British and 
Irish Markets of the week. 

Thespecialattentionof Land Agentsisdirected tothe AGRICULTURIST 
fo > ~ tan best existing papers for Advertising Farms tobe Letand Estates 
or Sale. 


Advertisers addressing themselves to Farmers will find the AGRICUL. 
TURIST a first-class medium for reaching that Class. 

Price 3¢. By post 3}¢. Annual Subscription, payable in advance, 14s. 

Offices—377 High Street, Edinburgh, and 145 Queen Victoria Street, 
London, E.C. Money Orders payable to C. and R. ANDERSON. 


THE ENTOMOLOGIST’S MONTHLY 
Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations. 
Conducted by C. G. Barrett, J. W. DovGras, W. W. Fow.er, M.A. 
F.L.S., R. McLacuian, F.R.S., E. Saunpers, F.L.S., and 
H. T. Stainton, F.R.S. 

This Magazine, commenced in 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the British Isles. 

Subscription—Six Shillings per Volume, post free. 
mence with the June number in each year. 

Vols. I. to IX. ros. each to purchasers of complete sets: 
volumes may be had separately or together, at 7s. each. 

London: GURNEY & JACKSON (Mr. Van Voorst’s successors), 
1 Paternoster Row 

yi. B.~—Comennications, &c., should be sent to the Editors at the above 

address 
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MUSEUM GODEFFROY, HAMBURG. 


Thisgreat and well-known Zoological Collection having been purchased 
by Mr. DAMON (Weymouth), Directors of Museums and others are 
invited to select from its rich stores specimens not otherwise obtainable, 


BLASCHKA MODELS. > 


Mr. DAMON, of Weymouth, Sole Agent for Great Britain and Ireland 
New Catalogue, price 6d. 


Large Collections. Special Lists for Purchasers of Genera and Species; 
also, Geographical Sets. 


ELEGANT SCIENTIFIC PRESENT.— 
FACSIMILES of the celebrated DIAMONDS of the WORLD 
White and Coloured (twenty-eight), wrcught in Crystal Glass of great 
lustre. In handsome Morocco Case, with Descriptive Catalogue, price 
£12 12s.—R. DAMON, F.G.S., Weymouth 

Abridged Catalogue sent of Specimens and Collections in FOSSILS, 

MINERALS, PALZONTOLOGY, &c.; also of ZOOLOGY in all 

Departments. 


GEOLOGY OF WEYMOUTH, PORT. 


LAND, and COAST of DORSET, from SWANAGE to BRIDPORT 
on the SEA: with Archzological and Natural History Notes. By 
ROBERT DAMON, F.G.S. 
Price 5s. ; 
Free. 


New and Enlarged Edition, Illustrated, 
or with Geological Map and Extra Plates, 7s. 6d. Post 
R. F. DAMON, Weymouth. 





INFALLIBLE 
REMEDY 


For BAD LEGS, BAD BREASis, OLD WOUNDS, SORES and 
ULCERS. If efcectually rubbed on the Neck and Chest, it cures 
SORE THROATS, BRONCHITIS, COUGHS and COLDS; and for 
GOUT, RHEUMATISM, and all Skin Diseases it is unequalled, 


Onthe rstof every Month. 


JOURNAL OF BOTANY, 
BRITISH AND FOREIGN, 
Edited by James BritTEN, F.L.S., British Museum. 

Contents :—Original Articles by leading Botanists.—Extracts, and 
Notices of Booksand Memoirs.—Articles in Journals,— Botanica! News.- 
Proceedings of Societies. 

Price 1s. 3¢. Subscription for One Year, payable in advance, 12s. 

London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. 


THE ZOOLOGIST : 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 
Third Series. Edited by J. E. Hartina, F.L.S., F.Z.S., member of the 
British Ornithologists’ Union ; contains— 

Original Articles by well-known naturalists in every branch of zoology: 
habits of animals; arrival and departure of migratory birds ; occurrence o! 
rare birds; distribution and migration of British fresh-water fish ; new or 
rare marine fish; local aquaria; British reptiles; British land and fresh- 
water mollusca, with remarks on the haunts and habits of the species 
ther matters of general interest to those who delight in natural | 
Reports of the Linnean, Zoological, and Entomological Societies. R 
>f natural history books. Occasional translations from foreign zoologica 
journals of important and interesting articles in various branchesof zoology 
There are occasional woodcuts. 


SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 







Now Ready, in Five Volumes, Globe 8vo, 5s. each. 


DEAN CHURCH'S MISCELLANEOUS WRITINGS. 


Uniform Edition. 


Vol. I. MISCELLANEOUS ESSAYS. | 


Vol. II. DANTE, and other Essays. Vol. 


English in all ages. . 


But what we ourselves value most in them is the presence and the evidence of that result o 
It is hardly a hyperbole to say that if the question, 


often nowadays questioned, undervalued, even denied. 


Vol. IIT. 
EX. 
Of this series of Dean Church’s works the Manchester Guardian says : 
Every one of these four papers is valuable for the mere information of fact and thought which it ¢ 


ST. ANSELM. | Vol. V. BACON. 
SPENSER. | 


-‘* His style has the scholarly finish of the best educated 
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The Scotsman says :—‘* Dean Church has written well, thoughtfully, and with the literary grace which good 
The collected edition of his miscellaneous writings will be heat 
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NOTICE. 7 
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The map-mounting is done 


has been removed from 13 and 14 Long Acre, for the greater convenience of authors and publishers. 
The enormous and daily increasing stock of Ordnance Survey Maps, recently removed from the old Depot in 


on the premises. 
The whole building has been designed and arranged to suit the convenience of the 


St. Martin’s Place, is all kept on the premises. 
public and the necessities of the business. 


The policy of the house will remain the same as ever. Quality and efficiency will be the first considerations, anl it is hoped 
that, by studying the wishes and requirements of the public, the same confidence and support will be extendel to the firm in 
Cockspur Street which have been accorded to it for six-and-thirty years in Charing Cross. 


All communications should henceforth be addressed as above. 


OUTLINE OF EDWARD STANFORD'S BUSINESS. 


PALESTINE FUND PUBLI- 


ADMIRALTY CHARTS. GLOBES. 
ATLASES. GUIDE BOOKS. CATIONS. 
BOOKBINDING. INDIAN GOVERNMENT PAMPHLETS. 
MAPS. PASSPORTS. 
CIVIL SERVICE REQUISITES. LIBRARY MAPS PERIODICALS. 
DRAWING. ~ PHYSICAL MAPS. 
LITHOGRAPHY. SCHOOL BOOKS 
ENGRAVING. : ; 
LONDON—MAPS. MAPS. 
GEOGRAPHY. MAP MOUNTING. STATIONERY. 
GEOLOGICAL BOOKS. MILITARY BOOKS. TOURISTS’ MAPS. 
MAPS. ORDNANCE MAPS. 2 BOOKS. 


+B] 





*#.* EDWARD STANFORD'S Stock of Maps and Books comprises all the leading publications of 


other publishers as well as those in his own Catalogues. A special feature is made of Maps published 


abroad by Foreign Governments and others. 





London: EDWARD STANFORD, 26 & 27 Cockspur St., Charing Cross, S.W. 
Sole Agent for the Ordnance Survey Maps in England and Wales. 
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SUBSCRIPTIONS TO 


“NATURE.” 


OXYHYDROGEN LIMELIGHT. 


& 4. 
en a ae ee ee ee 
Fiali-yeatig ss pec scescens es 0 84 CG 
Quarterly. 6 sc tec estore nens FE 
To the United States, the Continent, &c. :— P SEASON 1888-89. 
ri $ 
ee a ee a a oe ee ee 
Mali-gearly iw css ecsesccece o 5 COMPRESSED GAS SYSTEM. 
a ae ae er ee ee a : 
Most convenient, economical, portable, and safe for Lantern Work, Photo- 
To India, China, and Japan: _ a graphy, Theatricals, Morse Code Signalling, Blowpipes for Brazing and 
Yearly 32 rs Welding, Balloon Inflation, and other uses. 
Half-yearly — i Por : i are .16 6 For Prices of highly-improved Steel Gas-Cylinders and other Apparatus 
Quarterly wey or ee 8 6 address— 
M: Ord. bleto MACMILLAN & CO. 
oney Urders payable to HOWARD LANE & CO., 


_OPPICE : 
Biary of Societies, 


LONDON. 


THURSDAY, Novemprr 8. 








29 BEDFORD STREET, STRAND, W.C. 


175, 176, 117 PALMERSTON BUILDINGS, 
OLD BROAD STREET, LONDON, E.C. 


MATHEMATICAL So 1ETY, at 8.—On the Confluences and Bifurcations o 
certain Th The President.—On Cyclotomi tions : Prof. Lloyd 
Tann sti Th cory of Rational Symmetric Functions : Capt. P. A. Mac 


nahon, R.A.—Raabe’s Bernoullians: J. D. H. Dickson 
deduced from the Geometry of the 
Wolstenholme. —The 
- +n”: Rev. J. J. Milne.—On a 
Pearson.—On Deep-Water Waves 
Lin ] Disturbance : Prof. W. Burnside 
SoclETY OF 1ELE SRAPH-ENGINEERS AND ELE« TRICIANS, at 
~ Temperatures in Relation to Submarine Cables: 
FRIDAY, November 9. 
RovaL ASTRONOMICAL SOCIETY, at 8. 

SATURDAY, Nov 


braical Results 
fetrahedron: Dr. 


Prof. K. 


















EMBER 10, 
PuysicaL SociETy, at 3.—On_ the Coefficient of Mutu 
Helix and a Coaxial Circle: Prof. J. V. Jones.—On 
Refraction in Selenium and Bromine: Rev. ‘T. elham 
Experiments on Glass in Polarized Light: Prof. S. P. Thon 


MONDAY, NoveMBER 12. 
SRAPHICAL SOCIETY, at 8.30,—The 


TUESDAY, 
ANTHROPOLOGICAL INSTITUTE, at 8.30.—On 
Developmert of Institutions, applied to Laws 
Dr. Edward B. Tylor, as 
InsTITUTION OF CivIL ENGINEERS, at 
W. Worby Beaumont. 
WEDNESDAY, November 14. 
RovaL Microscopicat Society, at 8.—List of 
chusetts, U.S.A. : W. West. 
LHURSDAY, Novemper 15 
RovaL Society, at 4.30.—Combustion in Dried Ox 
On the Mechanical Conditions of a Swarm of Meteorites, : 
of Cosmogeny : Prof. G. H. Darwin, F.R.S.—On the Se 


Roya GEo Niger 
Johnston 
NOVEMBER 13. 










Factors and 5S 


= | Hest 


certain Atomi 
W. Lant Cz 


Ir 


Upper Linsit of 
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Delta: H. H 
a Method of Im 
of Marriage an 


3.—Friction-Brake Dynamometers : 


Desmids fron 









nma n 


Hyp 
fre 


arpenter. 
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ACID PHOSPHATE. 


tia A liquid preparation of the phosphates, recommended by 
physicians for 





Dyspepsia, Mental and Physical Exhaustion, 
Nervousness, Weakened Energy, Indigestion, 
As a Drink in Fevers, Etc. 


It makes a Delicious Drink. Invigorating and Strengthening. 
For sale by all chemists. 


chiefly on the Secretion of Salts init: J. A. Langley, F. “ar M. 
Fletcher —Ol —— upon the Electromotive Changes in the Mam id icati 
; m 1 a 
rd following Electrical Excitation of the Cortex Cerebri ; Pa phlet sent post pe = applic on te 





xotch and Prof. Horsley, F.R.S. 





nz spinal 
:liminary Not ice: F. (¢ 
CuHEMICz 
LINNEAN SociETY, at 8.—On the Mountain Range of : low 
Ferns in Ireland: H.C. Hart.—On the Mammals cx llect € 
Ridley in Fernando Noronha: Oldfield Thomas.—On the 
y Mr. H. N. Ri he in Fernando Noronha: R. Bowdler 
“RIDAY, Novemi 





k 16 


Institution oF CiviL ENGINEEKS, at 7.30.—Experiment 
Ed. C. de Segundo. 


. 
: 


WATKIN 
ANEROID BAROMETER. 
SOLE MAKER 
JAMES J. HICKS, 
Wholesale Manufacturer of 
All kinds of Meteorological Instruments, &c., | 
8, 9, &10 Hatton Garden, London, F.C. 


THE NEW PATENT 








aL SociETY, at 8.—Ballot for the Election of Fellows 











Rumford Chemical Works, Providence, R. I, TS. A. 
teseisi_ ACKROYD'S WEATHER FORECAST 


= ART, for Hall and other Barometers Is 
Ac YD, TE. Morte near Leeds. 


\pplicalion 
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“THE ANEROID OF THE FUTURE.” 
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GILGHRIST LANTERNS 


FOR 


CHEMICAL & ELECTRICAL EXPERIMENTS. 
As used by Wm. Lant Carpenter, Esq., B A., and Prof. Forses, 
Trade Hall, Manchester, before 5000 people. 

HUGHES'S PATENT ROTARY TRIPLE Combination 
Optical Lantern for Electric or Limelight, fitted with a new form of powerful 
Oxyhydrogen MICROSCOPE with Highest-class Objectives, showing 
Eye of Fly 18 feet in diameter. 

The GILCHRIST Lanternfor PHYSICAL EXPERIMENTS) 
and SPECTROSCOPE Work, and OPTICAL LANTERN for 
Diagrams, &c. This magnificent Instrument will give perfect marginal 
definition. Suitable for Colleges and School Demonstration. 

MICROSCOPE ATTACHMENT for ad: apting to any Lantern 
New Pattern, £7 15 

DIRECT NICOL PRISM POLARISCOPE. 

PATENT PAMPHENGOS gives 12-feet Pictures. 
Esq., compares it tothe Limelight. £2 10s. 

lhe DOCWRA TRIPLE. Finest Instrument in the World. 
Medal, Highest Award, Photographic Exhibition. 

BIUNIALS. Elegant Brass Fronts, complete Outfits, Gas-bag, &c., 
415 15s. 60,000 Slides, 300 Lecture Sets, Science Lectures, &c. Cheapest 
and Best for High-class Work. Illustrated Catalogue, 300 pages, rs. ; 
Postage, 34. ; ditto Pamphlets, 3¢. 


W. C. HUGHES, 


Patentee, Inventor, and Specialist, 
BREWSTER HOUSE, MORTIMER ROAD, KINGSLAND, LONDON, N., 


Inventor of the Giant Aphengescope, Optical and Physical Apparatus 
of the Highest Class 


MINERALS. 


Mr. HENSON, 97 Recent Srreer (late 277 Strand), begs to an 
ounce that he has lately received some very Choice Minerals, suitable for 
Museums or Collectors. 


Free 


B. J. MALDEN, 


Prize 


Special Collections suitable for the Explorer, Teacher, and Student. 
pparatus of all kinds 

GEM STONES. 
AND MOUNTED. 


Scientific A 


STONES CUT LESSONS GIVEN. 


SAMUEL HENSON, 
97 REGENT STREET, 
LONDON, W. 


(A FEW DOORS FROM ST. JAMES’S HALL.) 


METEORITES. 


JAME S R. GREGORY has a Fine Series of SPECIMENS of the 
above, including the ne wly-described ne of Faverre County, Texas; also 
MANY RARITIES, including— 


GROSNAJA, NAGAYA, MOORESFORT, CASTALIA, 
ST. MESIUM ; 


also METEORIC IRONS and recently-described METEORITES for 
SALE or EXCHANGE at Moderate Prices, at his Museum, 


88 CHARLOTTE STREET, FITZROY SQUARE, 
LONDON. 


SECOND EDITION. 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s. 7¢2. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS ; 


{LLUSTRATED, CLASSIFIED, DESCRIPTIVF. 
Demy 8vo, 480 pp., IMustrated with 1600 Woodcuts. 
Most Complete and Cheapest List of Apparatus. 


JOHN J. GRIFFIN anp SONS, 22 GARRICK STREET, 


LONDON, W.C. 


| 


GEOLOGICAL COLLECTIONS. 


Comprising Fossils, Minerals,and Rocks, labelled with Name, Locality, 
and Geological Position, in Mahogany Cabinets. 100 Specimens, os» 
200 ditto, sos. The best value obtainable. 

Micro-Sections of Rocks in great variety. Cabinets, Glass-topped Boxes, 
| and other Geological Requisites. 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET LONDON, E.C, 


MOORE BROS., 
| Osteologists, Disarticulators, &c., 

15 KREMLIN DRIVE, LIVERPOOL, 
| Have Orengep a CENTRAL SHOWROOM ar 

49 HARDMAN STREET, LIVERPOOL 


(Near the Philharmonic Hall, opposite the Church for the Blind), 
WHERE OSTEOLOGICAL Gonceees, &c., MAY BE INSPECTED, 


F. H. BUTLER, M.A.Oxon., A A.R.S. Mines, &c., 
NATURAL HISTORY AGENCY, 


NEAR THE BRITISH NATURAL HISTORY MUSEUM, 


Specimens recently added to Stock:—A large series of Rocks from 
Lizard, Charnwood Forest, Warwickshire, and the Isle of Mull; 
Norite, Limburgite, Garnet-Gabbro, Cornish Epidiorite, Rowley 
and Ash, Agglomerate, and Conglomerate from the Wrekin district; s 
2000 additic nal species of British Fossils ; Blue Barytes and Iridescent Pyrite 
on Calcite from Cumberland ; and an importation of Skins of South Australia 
Mammals and Birds. L apid: ary’s work executed on the premises. 


secti 








Excellent Copies of the actual, natural Manéwritine, als 
of Drawings, Music, even of elaborate Sketches, Pro: 
grammes, Plans (up to Double-Elephantsize), Shorthand, an 
Type-Writing are easily, quickly, and cheaply produced by the 


AUTOCOPYIST 





Very fluid ink, used withordinary pen and paper. Auto-Circulars resemble 
written letters. Used atthe House of Lords, &c. 


AUTOCOPYIST DEPT. (A.E.T.Co., La.), 


London Wall, London, and 52 Princess Street, Manchester. 


NORTH BRITISH AGRICULTURIST, 

the chief Agricultural Journalin Scotland, circulates extensively among 

} Landowners, Farmers, Resident Agents, and others interested in the 
management of land throughout the United Kingdom. 

The AGRICULTURIST is published everyWednesdayafternoon in tint 

forthe Evening Mails, and contains Reports of all the principal British a¢ 


| Irish Markets of the week. 
Thespecialattentionof Land Agentsisdirected tothe AGRICULT URIST | 


as one ofthe best existing papersfor Advertising Farms tobe Let and Estatt! 


for Sale. 
Advertisers addressing themselves to Farmers will find the AGRICUL 


TU RIST a first-class medium for reac hing that Class. 
Price 3¢. By post 3}¢. Annual Subscription, payable in advance. t 
Otfices—377 High Street, Edinburgh, and 145 Queen Victoria Sure 

| London, E.C. ae Orders sateen to C. and R. ANDERSON. 


“OWENS COLLEGE, SANCHSETS 
Arrangements have been made for the admission of Research Students 

the College Laboratories. For particulars apply to 
HENRY WM. HOLDER, M.A., Reg 











Is unequalled in the Cure of all Disorders of the LIVE, 
STOMACH, KIDNEYS AND BOWELS. A Great PUBE 
FIER of the BLOOD; a Powerful Invigorator of ™ 
System, if suffering from WEAKNESS AND DEBILIT! 
and is unequalled in Complaints—incidental to Fema 











148 BROMPTON ROAD, LONDON, §&.W.,) 
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MACMILLAN & GO.’ NEW EDUCATIONAL BOOKS 


A TEXT-BOOK OF PHYSIOLOGY. By Micuaret Foster, M.A., M.D., 


LL.D., F.R.S., Professor of Physiology in the University of Cambridge, and Fellow of Trinity College, Cambridge, &c. 
With Illustrations, Fifth Edition, largely Revised. In Three Parts, 8vo. Patt I., comprising Book I. BLoop—THE 
TISSUES OF MOVEMENT, THE VASCULAR MECHANISM. 10s. 6d. 
The Scotsman says:—‘‘ The extensions of the original work will be widely appreciated ; they greatly increase its value for 
students. . . . Its clearness of style and its numerous illustrations of experiments should make it of service to those who, while yet 
studying for professional purposes, yet desire to obtain a knowledge of the human mechanism.” : 


EXPERIMENTAL MECHANICS. A Course of Lectures delivered at the Royal 


College of Science for Ireland. By Sir R. S. BALL, LL.D., F.R.S., Astronomer-Royal of Ireland. Second Edition, 
with Illustrations. Crown 8vo. 6s. 


ABSOLUTE MEASUREMENTS IN ELECTRICITY AND MAGNETISM, 
THE THEORY AND PRACTICE OF. By ANDREW GRAY, M.A., F.R.S.E., Professor of Physics in the 
University College of North Wales. Second Edition. In Two Volumes, Crown 8vo. Vol. I., 12s. 6d. 

EXAMPLES IN_ PHYSICS. _ By D. E. Jones, B.Sc., Lecturer in Physics in 
University College of Wales, Aberystwyth. Fcap. 8vo. 35. 6d. 

PRACTICAL METALLURGY AND ASSAYING. A Text-book for the Use 
of Teachers, Students, and Assayers. By ARTHUR H. HIORNS, Principal School of Metallurgy, Birmingham and 
Midland Institute. With Illustrations. Glebe 8vo. 6s. 

QUESTIONS AND EXAMPLES IN EXPERIMENTAL PHYSICS— 
Physics, Sound, Light, Heat, Electricity, and Magnetism. By B. LOEWY, F.R.A.S., &c., Senior Science Master at the 
London International College, and Examiner in Experimental Physics to the College of Preceptors. Feap. 8vo. 25 





APPLICATIONS OF DYNAMICS TO PHYSICS AND CHEMISTRY. By 
J. J. THOMSON, M.A., F.S.S., Fellow and Assistant Lecturer of Trinity College, Cambridge, and Professor Of 
Experimental Physics in the University of Cambridge. Crown 8vo. 75. 6d. 

PRACTICAL LOGARITHMS AND TRIGONOMETRIY, TEXT-BOOK OF 

: By J. H. PALMER, Head Schoolmaster R.N., H.M.S. Cambridge, Devonport. Globe 8vo. 4s. 6d. 

SEVEN-FIGURE LOGARITHMS, EXAMPLES FOR PRACTICE IN THE 
USE OF. For Colleges and Schools. By JOSEPH WOLSTENHOLME, D.Sc., late Fellow of Christ’s College, some- 
time Fellow of St. John’s College, and Professor of Mathematics in the Royal Indian Engineering College, Cooper's Hill. 


8vo. 5s. 
ELEMENTARY STATICS. By the Rev. J. B. Lock, M.A., Senior Fellow, 


Assistant Tutor, and Lecturer of Gonville and Caius College, Cambridge, formerly Master at Eton. Globe 8vo. 4s. 62. 


A TEXT-BOOK OF EUCLID’S ELEMENTS. Including Alternative Proofs, 
together with Addi:ional Theorems and Exercises, Classified and Arranged. By H. S. HALL, M.A., and F. H 
STEVENS, M.A., Masters of the Military and Engineering Side, Clifton College. Globe 8vo. Books 1.-VI. 4s. 6d. 

*," Orin Two Parts. Part I., Books I. and II., 2s. ; Part II., Books III.-VI., 3s. 


* x pies . Rag sete 3 pon a > = - 

A SHORT ACCOUNT OF THE HISTORY OF MATHEMATICS. By W. 
W. ROUSE BALL, Fellow and Assistant Tutor of Trinity College, Cambridge, and of the Inner Temple, Barrister-at- Law. 
Crown 8vo. 10s. 6d. 


a. 
THE THEORY OF POLITICAL ECONOMY. By W. Sran.ey Jevons, LL.D. 
(Edinb.), M.A. (Lond.), F.R.S., late Profesor of Political Economy in University College, London, Examiner in Mental 


_ Moral Science in the University of London. Third Edition, Revised, with New Preface and Appendices. Demy 
vo. 10s. 6d. 


HAND-BOOK OF MORAL PHILOSOPHY. By Henry Catperwoop, LL.D., 


Professor of Moral Philosophy, University of Edinburgh. Fourteenth Edition, largely Re-written. Crown 8vo. 6s. 


MACMILLAN AND CO., LONDON. 


SON, & RAYMENT. “OPTIMUS.” :2ic2322! 





mais. PERKEN, 











“OPTIMUS” BIUNIAL LANTERN. This Magic Lantern is efficient for exhibitions. The Lens gives crisp 
Panelled Mahogany Body and Moulded definition, being a superior achromatic photographic combination, with Rack 
Foot, picked out with Black, Japanned and Pinion. The Condenser is composed of ‘lwo Plano-Convex Lenses of 
Stages and Tubes, Achromatic Photogra- 4-inch diameter, and the Three Wick Refulgent Lamp yields a brilliantly 
phic Front Lenses, Compound Condensers, illuminated picture. Japanned Body. 
£5 12 © s.d. 
Ditto, ditto, with Brass Stages and Sliding Combate tc Diet dss. ce 5s se. tee pr ° 
heigcued “ mae eve ~ O¢ Student's Lantern (to take demonstrating 
o “OPTIMUS” TRIPLE LANTERN. | tank) with Brass Sliding Tube «. +. 2 20 
77%) Panelled Mahogany Body and Moulded | Mahogany outside Body «s+ « «. 2 2 6 
\wA/ Foot, picked out with Black, Brass Stages | Mahogany outside Body, Brass Stages and 
and Tubes, Achromatic Photographic | Sliding Tubes  ... sce co ccc ooo os 3 120 
Front Lenses, Compound Condensers, | Mahogany outside Body, Panelled Door, 
14 100 | R Brass fsa ee — a. oo 4 20 
[/ fitted with 3-draw Telescopic Tubes and | ussian Iron Body, grass Sliding en 2 5S Ss 
extra Front Picea daaietabeian Also | Russian Iron Body, with Side Door, Brass = 
Sor Gas Jets, Taps, and Bags. Slding Tube 1. cco ass +000 wee oe 2 100 == 
SUPERIOR WORKMANSHIP GUARANTEED. MAGIC LANTERN SLIDES IN GREAT VARIETY. 


‘99 HATTON GARDEN, LONDON, E.C. 
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PUBLISHED BY J. 8 A. CHURCHILL, 


No. CXIV. (OcroBer), with Ten Lithographic Plates, Price tos. 








THE QUARTERLY JOURNAL OF MICROSCOPICAL SCIENCE. 


Edited by E. RAY LANKESTER, M.A., LL.D., F.R.S., Fellow of Exeter College, Oxford, and Jodrell Professor 
of Zoology in University College, London. 


With the co-operation of E. KLEIN, M.D., F.R.S., Lecturer on General Anatomy and Physiology at St. Bartholomew’s 


Hospital, London; H. N. MOSELEY, M.A... LL.D., F.R.S., Linacre Professor of Human and Comparative 
Anatomy, Oxford; and ADAM SEDGWICK, M.A., F.R.S., Fellow, and Assistant Lecturer 
of, Trinity College, Cambridge. 
CONTENTS :— 
On the Structure of Three New Species of Earthworms, with | Two New Types of Actiniaria. By G. HerBerT Fow en, 


Remarks on Certain Points in the Morphology of the B.A., Ph.D., Assistant to the Jodrell Professor of Zoology 
Oligocheta. By FRANK E. BEDDARD, M.A., Prosector of in University College, London. 
the Zoological Society, Lecturer on Biology at Guy’ s Hospital. 

Development “of the Fat- bodies in Rana temporaria. A Con- | Morphological Studies. II.—-The Development of the Peri- 
tribution to the History of the Pronephros. By ARTHUR pheral Nervous System of Vertebrates (Part I. Elasmo- 
E. GILEs, B.Sc.(Lond.), M.B., Ch.B.(Vict.), Platt Phy- branchii and Aves). By J. BEARD, Ph.D., B.Sc., Assistant 
siological Scholar, Owens College, Manchester; House to the Professor of Human and Comparative Anatomy in 
Surgeon, Manchester Royal Infirmary. the University of Freiburg i/B. 


A MANUAL OF BOTANY;; Including the Structure, Classifications, 


Properties, Uses, and Functions of Plants. By ROBERT BENTLEY, Professor of Saee in King’s College. Fifth 
Edition, with 1178 Engravings. Crown 8vo, 15s. 


THE MICROTOMIST’S VA DE- MECUM, comprising upwards of 600 


Formulz and Methods, collected from the practice of the best workers. By ARTHUR BOLLES LEE. Cr. 8vo, 8s. 6d, 


KOHLRAUSCH’S INTRODUCTION TO PHYSICAL MEASURE. 


MENTS; with Appendices on Absolute Electrical Measurement, &c. Translated by T. H. WALLER, B.A., B.Sc., 
and H. R. PROCTER, F.C.S. Second English Edition, with 37 Engravings, 8vo, 15s. 


FRESENIUS’ QUALITATIVE ANALYSIS. Tenth English Edition. 


Translated from the Fifteenth German Edition and Edited by CHARLES E. GROVES, F.R.S. ‘Bv0, I5s. 


SYSTEMATIC HAND-BOOK OF VOLUMETRIC ANALYSIS: 


Applied to Liquids, Solids, and Gases: adapted to the Requirements of Pure Chemical Research, Pathological Chemistry, 
Pharmacy, Metallurgy, Manufacturing Chemistry, Photography, &c., and for the Valuation of Substances used i 
Commerce, Agriculture, and the Arts. By FRANCIS SUTTON, F.L.C. Fifth Edition, with 90 Engravings, 8vo, 16s. 


CHEMISTRY, INORGANIC AND ORGANIC, with Siac 


By C. L. BLOXAM, Professor of Chemistry in King’s College, London. Sixth Edition, Revised and Enlarged. Wit! 
300 E ngravings on Wood, 8vo, 18s. 


PRACTICAL CHEMISTRY AND QUALITATIVE INORGANIC 


ANALYSIS, specially adapted for ——_ and Schools. By FRANK CLOWES, D.Sc., Professor of Chemistry ir 
University Colle; ge, Nottingham. Fourth Edition, with 55 Engr avings, post 8vo, 7s. 6d. 


OUTLINES OF ORGANIC CHEMISTRY. By H. Forster Morcey, 


M.A., D.Sc., Joint-Editor of ‘* Watts’ Dictionary of Chemistry.” Crown 8vo, 7s. 6d. 


WATTS’ INORGANIC CHEMISTRY. (Based on “ Fownes.”) | 


With Coloured Plate and Wood Engravings. Crown 8vo, 9s. 


WATTS ORGANIC CHEMISTRY. Edited: by Wm. A. Tipsy, 


D.Sc., F.R.S., Professor of Chemistry in the Mason College, Birmingham. Second Edition. Crown 8vo, ros, 


INTRODUCTORY INORGANIC ANALYSIS; a First Course of 


Chemical Testing. By ERNEST H. COOK, D.Sc., F.I.C., F.C.S., eee of the Royal College of Science ; Physi 
Science Master, Merchant Venturers’ School, Bristol. Crown 8vo, cloth, Is. 


T y TIN T 4 
VALENTIN’ QUALITATIVE ANALY SIS. Edited and Revised by 
Dr. W. R. HODGKINSON, F.R.S. (Edin.), Professor of Chemistry and Physics in the Royal Military Academy ane 
Artillery College, Woolwich. Assisted by H. CHAPMAN-JONES, F.C.S., Demonstrator in the Rcyal School of Mines, 
&c., and F. E. MATTHEWS, Ph.D., Cooper's Hill College. Seventh Edition, 8vo, 85. 6d. 


THE ANALYSTS LABORATORY COMPANION. By ALFRED 


E. JOHNSON, Assoc. R.C.Se.1., F.I.C., F.C.S., First Prizeman in Chemistry, Physics, and Mathematics of the Royal 
Colle: ge of Science for Ireland. Crown 8vo0, 55. 


CHURCHILL'S TECHNOLOGICAL HAND-BOOKS. Edited by 


JOHN GARDNER, F.I.C., F.C.S., and JAMES CAMERON, F.I.C., Analyst in the Laboratory, Somerset House. 
BREWING, DISTILLING, and WINE MANUFACTURE. With Engravings. Crown 8vo, 6s. 6d. 
BLEACHING, DYEING, and CALICO PRINTING. With Engravings. Crown 8vo, 5s. 

ACETIC ACID and VINEGAR, AMMONIA, and ALUM. With Engravings. Crown 8vo, 5s. 
OILS and VARNISHES. With Engravings. Crown 8vo, 7s. 6d. 
SOAPS and CANDLES. With Engravings. Crown 8vo, 7s. 


LONDON: J. & A. CHURCHILL, 11 NEW BURLINGTON STREET. 
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THE NEW PATENT 


WATKIN ANEROID BAROMETER. 


This wonderful In- 
strument, the invention 
of Major WATKIN, 
R.A., is made with 
three Circles of Figures 
instead of ome, thus 
giving a much more open 
scale, combined with 
greater length of range. 
It is marvellously accu- 
rate and sensitive, and 
has been correctly de- 

scribed as the 


*‘*Aneroid of the 
Future.” 





J, J. HICKS, 
8,9, & 10 
Hatton Garden, 
st 

R. & J. BECK’S 
NEW MICROSCOPE 


“THE STAR.” 


PRICES. £sd. 


Stand, with 1-in. Obdject- 
glass and 1 Eye-piece ... 2 2 0 











Stand, with I-in. and 4-in. 
Object-glasses... ... ... 3 3 O 


Stand, with 1 Eye-piece, 4-in. 
and  -in. Object-glasses, 
Fine Adjustment, Iris Dia- 
phragm, Double Mirror, in 
2 ere 


440 


Full Descriptive Pamphlet sent on 
Application to 


R. &J. BECK, 68 Cornhill London, E.C. 


GOLD MEDAL, 
International Inventions Exhibition, 1885. 








FAILING VISION. 


There can be no greater mistake than to suppose 
that people who feel they require some optical assist- 
ance when reading must be old-sighted. Astigmatism 
in various forms, and unequal vision, often cause trouble 
before middle age, and require accurate correction. 
The use of ordinary spectacles, instead of lenses 
specially worked and scientifically adapted to such 
cases, rapidly brings on old-sight and impairs the 
vision. 

Mr. John Browning, author of “ Our Eyes,” now 
in its sixth edition, may be consulted free of charge 
in all cases of defective vision, at his consulting 
rooms, 15 Kensington Crescent, Kensington Main 
Road, W., near Addison Road Station, or his 
qualified Assistant, at 63 Strand, W.C. 


THE FRoOosT. 














SSS 


SS 


NEGRETTI & ZAMBRA’S ELECTRIC INDICATOR will ring a bell 


when the temperature in green 
injury would be causec 
It also indicates the pre 
The bell can be placex 
spot. Price, including 
connecting wire, £1 10s. 


“ NEGRETT 


house falls below or exceeds the point at which 
ints, &c. 

nt temperature as an ordinary thermometer. 
rdener’s cottage, or at any other convenient 
battery, thermometer. and 50 feet of double 


& ZAMBRA, 











OprTicIANs AND SCIENTIFIC INSTRUMENT MAKERS TO THB QUEEN, 
HOLBORN VIADUCT, oe 
3ranches :—45 CORNHILL; 122 RFGENT STREET. 
Photograp! t the CRYSTAL PALACE. 
Nezrettiand Zambra’s Illus Ca aaeee 1 Fngravings. Price 5s. €d. 
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NOTIC 
NATU 
Of NOVEMBER 22, 


INDEX 


VoLuME XXXVIII., will form a DounLE NuMBER, 
Price One Shilling. 
OFFICE :—29 BEDFORD STREET, 


E. 
RE 


containing the 


STRAND. 





OWENS COLLEGE, 
MANCHESTER. 


BISHOP BERKELEY FELLOWSHIPS. 
(Value £100 for one year, and renewable for a second year.) 

At least three are offered for Award in December next. Applications must 
be sent to the ReGisrTRAR on or before NOVEMBER 15. Evidence of 
ability to prosecute some special study or research in any of the subjects 
comprised under the following groups must be presented :— 

1. Language and Literature, History ane Philosophy. 
2. Mathematics, Physical and Biolozical Science. 
3. Medicine and Therapeutics. 
A fuller Statement of Particulars and Conditions will be forwarded on 


Application. 
HENRY WM. HOLDER, 


OWENS COLLEGE, MANCHESTER. 
have been made for the admission of Research Students to 
For particulars apply to 
HENRY WM. HOLDER, 


M.A., Registrar. 


Arrangements 
the College Laboratories. 
M.A., Registrar. 


‘DIATOMS. —To be Sold, Reasonable Price, 






yn of Diatemiferous Materials, mostly Fossil. Also, a 
f first-class Diatom Slid les.—Apply by letter for partic 
“G. K.,” care of Messrs. R. F. WuiTeE anv Son, 33 Fleet Street, 
E.( 








TO STUDENTS.— One or Two Students | 


offered good BOARD AND RESIDENCE in lady’s superior house. 
Ten minutes from Science Schools, &c. Apartments if preferred. 
Bath.—Mrs. A., 75 Finborough Road, South Kensington. 


FOR SALE.— 
New Series, and Twe 
half-bound in Cal 


‘*+THE IBIS,”’ First Series, 


» Volumes Third Series, Fourteen Volumes, 185 


f, clean, Price 32 Guineas.—Apply, Rev. R. 





to 1872, 
Burn, St. Chad’s, Cambridge. 

TO BE SOLD: “ ZOOLOGICAL RECORD.” 
--Record of Zoological Literature, Edit d by GUENTHER, later by 
NEWTON, now ie ion Vols. I.-XXII1I. in ae ive (all Published) for 
1864-86, Large 8vo. 2 3, Vols. Brown Cloth, as New (Publishing Price 
£34 108.), for £11 (€ ish Price) A similar Set without the last Volume 
has rec vo en offerec d by = wall known Mines for £a1.— i. Marwan :0, 
Naturalist, 13 Baron’s Court Road, $.W 


CHEAPEST “MICROS COPE SLIDES for 





Exhibition or Study, List Free Sample Dozen, s5s., approval. Mi 
scopes, Accessories, Cabinets, =e Mounting Sequieiies Cheap. —~Uinany 
E-BBAGE, $0} Saeneen ene » London. 

TO BOTANISTS AND SCIENTIFIC SO- 
CIETIES.—FOR SALE, a few Remainders of ‘‘The Species and 
— of Dianthu iv. and 10, by F. N. WILLIAMS, F.L.S 

free, Seven 181 High Street, Brentford 
Midd lesex. 


F. H. BUTLER, M.A.0xon., A.R.S.Mines, &c., 
NATURAL HISTORY AGENCY, 
148 BROMPTON ROAD, LONDON, S.W., 


NEAR THE BRITISH NATURAL HISTORY MUSEUM. 


Specimens recently added to Stock:—A large series of Rocks from the 
Lizard, Charnwood Forest, W arwickshire, and the Isle of Mull; sections ot 
Norite, Limburgite, Garn et- Gabbro, Cornish Epidiorite, Rowl ey Basalt, 
and Ash, Aggl erate, and Conglomerate from the Wrekin district ; some 
2000 additional species of B ition Fossils ; Blue Barytes and Iridescent Pyrite 


on Calcite from Cumberland ; and an importation of Skins of South Australian 


Mammals and Birds, L apidz ary’s work executed on the premises, 


LIVING SPECIMENS FOR THE MICROSCOPE, 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHAM, 


Who last week sent to his subscribers Limnias annulatus, with sketch and 
description. He also sent out Fredericella sultana, Brachionus pala, 
Melicerta ringens, Stephanoceros, Stentors, Volvox globator ; also Ameba, 
Hydra, Vorticella, Crayfish, and other Specimens for Biological Laboratory 
wor. 

Weekly announcements will be made in this place of Organisms T. B 


is supplying. 
Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for Subscription of £1 15., 
or Twelve Tubes for tos. 6d. 


Portfolio of Drawings, Eleven Parts, 15. each. 


MINERALS. 


Mr. HENSON, 097 ReGEent StreEeEr (late 277 Strand), 
nounce that he has lately received some very Choice Minerals, suitable for 
Museums or Collectors. 

Special Collections suitable for the Explorer, Teacher, and Student. 

Scientific Apparatus of all kinds. 

GEM STONES. 
STONES CUT AND MOUNTED. 


SAMUEL HENSON, 
97 REGENT STREET, 
LONDON, W 


JAMES’S HALL.) 


METEORITES. 


JAMES R. GREGORY hon a Fine Series of SPECIMENS of the 
above, including the newly-described one of FavETTE County, Texas; als 
MANY RARITIES, including a 


GROSNAJA, NAGAYA, MOORESFORT, CASTALIA, 
ST. MESIUM ; 


also METEORIC IRONS and recently-described METEORITES for 
SALE or ExCHANGE at Moderate Prices, at his Museum, 


88 CHARLOTTE STREET, FITZROY SQUARE, 


LONDON. 
,SECOND EDITION. 
GRIFFIN’S 
CHEMICAL HANDICRAFT. 


PRICE 4s. 72. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS ; 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 





} 
beg zS tO aE 


LEssons GIVEN. 


(a FEW DOORS FROM ST 








Demy 8vo, 480 pp., Illustrated with 1600 Woodcuts. 
Most Complete and Cheapest List of Apparatus. 


JOHN J. GRIFFIN Anp SONS, 22 GARRICK STREET, 
LONDON, W.C. 





Excellent Copies of the actual, natural Handwriting, a! 
of Drawings, Music, even of elaborate Sketches, bro- 
grammes, Plans(up to Double-Elephantsize), Shorthand, anc 
Type-Writing are easily, quickly, and cheaply produced by the 


UTOCOPYIST 


Very fluid ink, used withordinary pen and paper. Auto-Circulars resemble 
written letters. Used atthe House of Lords, &c. 


AUTOCOPYIST DEPT. (A.£.T.Co., La.), 
London Wall, London, and s2 Princess Street, Manchestes. 
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— Sale bp bp Auction. 


NATURAL HISTORY SPECIMENS. 
MONDAY, NOVEMBER 109. 


Mr. J. C. STEVENS will Sell by Auction, 


at his Great Rooms, 38 King Street, ae it Garden, m MONDAY, 








NOVEMBER 13, at half-p: oe Se sh and Exoti d pte ra 
in great variety, Cases of ‘Bi rds, Fossils, Minerals, Shells, is’ Eggs 
Books, Heads and Horns of Animals, Cabinets, and other 'N at 


Hist ry Specimens 
On View the Saturday prior Com 1 ro till 4, and Morning of Sale, 
and Catalogues had. 






OUR MORALITY AND ‘THE MORAL 
QUESTION. By LIONEL BEALE, F.R.S., Professor of Medicine 
in King’s College, London. Pp. rgt. Price 2s. . 6d. 

J. & A. CHURCHILL. 








In One Vol., Demy 8vo, pp. xvi.—zg4, Cloth, Price ros 


LECTURES ON THE IKOSAHEDRON 
AND THE SOLUTION OF EQUATIONS OF THE FIFTH 
DEGREE. By FELIX KLEIN, Professor of Mathe ‘, 
Gottingen. Translated by G. G. Morrice, M.A., Trinity 
Cambridge. 





TRUBNER & CO., 


Crown 8vo, Printed Cover. 


MUSICAL SAN 


A PAPER READ BY 


Ludgate Hill 


London: 


20 pp., 


CECIL CARUS-WILSON, F.G.S., &c., 
At the Bournemouth Society of Natural Science, on Friday, Novem! 
1888 
Post free, rs., a the Author, 
ALTHORNE, WEST BOURNEMOUTH, HANTS. 


Just Published, Post free for Six Stamps. 


A NEW CATALOGUE OF BOTANICAL 
LITERATURE. Being No. 92 of the ‘*‘ Natural History and Scien- 
tific Bock Circular,’’ containing over 2000 Titles of 1 
important Works (ew and second-hand) on Ge i 
including Flora of Great Jiritain and Ireland, and Eur pez 
Flora of Africa, America, Asia, Australasia. Botanical G nai ns. 
Linnzan Botany, Herbals, and Medical Botany. Phanerogamic Bo 
including Orchids. Botanical Di rie Economic and Practic: 

Botany. Physiology of Plants. Botanic al “Micr roscopy. 


Forming a portion of the Stock of 


WILLIAM WESLEY & oon, 28 















x Street, Strand, London, W.C. 


ACKROYD’S WEATHER FORECAST 
CHART, for Hall and other 
as KROYD, M.E., Morley, 





3arometers. 1s. td. Post free.— 
near Leeds. Registered Stationers 


Now Ready, One Vol., Royal 8vo, £1, Post free. 


INDEX GENERUM arn -anvemstndnnanetel 
RUM (e Benthami et Hookeri Genera Plantarum excerptum). 
Auctori, TH. DURAND. 

DULAU & CO., 3 » 37 7 Sc yho pdimncaasiocl WwW. 


8vo, Cloth, ss., Post free. 
A BIBLIOGRAPHY OF 7 FORA- 


MINIFERA, Recent and Fossil, from With Note 
explanatory of some of the Rare and Li ywn Publications. By 
CHARLES DAVIES SHERBORN, F.G.S 














DULAU & CO., 37 Soho Square, W. 






One Vol., Royal 8vo, 458 Pages of Text, with 47 Pla 
bound in Cloth Extra, Gilt Top, Price £3 3s., Ca 


AS 


BRITISH PETROGRAPHY: with Special 


eT ice to the Igneous Rocks. By J. J. HARRIS TEALL, M.A., 
G.S 


DULAU & CO., 


37 Soho Square, London. 


_MORELLA sapepapiireaherte: 


Cherry, can be b 


also, the strictly non-alcoholic Wine 
and sparkling products of the famous Kent “Morella 

ght of, or = gh, any Grecer, and of the Makers, 
THOMAS GR ANT & SONS, Matpstone. 


s of all Preserves ; 
i 
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Now Ready, in 4to, Cloth, Price 30s., or Half Russia, 36s. 


VOLUME XXIV. (URA—ZYM) 


OF THE 


ENCYCLOP A:DIA. 
BRITANNICA. 
EDITED BY W. einionseiund Smren, LED, 


SELECTED CONTENTS: 
RAL-ALTAIC LANGUAGES. Prof. 


HOLSOD v, D. Sc. 


SURY. Prof. J. S.. Ns 
ACCINAIION. Cuas. 
ALEN'INUS. Prof. A. 
ALUE. Prof. J. S. 
AMPIRE. Surgeon- 
ANDALS. Tuomas 
AN DYCK. HEN 
ARIABLE. Prof. B. WiLLt1AmMson, 
ARIATION AND SELECTION. Prof. Parrick Gevpes. 
ARIATIONS, CALCULUS OF. Prof. B. Witttamson. 
ASCULAR SYSTEM. Prof. J. G. McKenpbsick, M.D. 











A44446s<44<<46466<664ee<<ceq 





ATICAN COUNCII Rev. Dr. R. F. LittLepace 
EGETABLE KINGDOM. Prof. Sypney H. Vines, D.Sc. 
ELAZQUEZ. J. F. Wurre, L 
ENICE. Cu ey ARTE and Prof. J. H. MippLeto 
ERUNESE. W. M. Rosserti 
ERTEBRATA. Prof. Ray LAnKEsTER, LL.D. 
ESICAL DISEASES. "diet Choe r, 
ESUVIUS. AkcHipaLp GEikIE, LED, 
ETO. Prof. A. v. ORELLI. 
ICO. Prof. P. Vitvart. 
ILLANI. I] Conte UGo Batzanr 
IOLIN. E. J. Payne. 
IPER. Str. Georce Mivart, Ph.D., M.D. 
IRGIL. Prof. W. Y. Settrar, LL,D. 
OICE, Prof. J. G. McKenpkxick. 
VOLGA.  P. A. Krovork! 


VOLLAIRE. 

VOW. W. Roserrson 5m 

VULTURE. Prof. Aut I TON 

WAGES. Prof. J. Su1etp ‘Nic HOLSON. 

WAGNER. W.S. Rockst 

WALDENSES. Rev. M. CREIGHT 

WALLACE. A. F. Hutcutson. 

WALLENSTE a James SiMe. 

WALPOLE. P. CourTN 

WAR. Colonel My. F. Maurice, R.A. 
Nava STRATEGY a >. PENROSE FITZGERALD, R.N. 

WARBURTON. R. Gar? ‘ETT, LL.D. 

WASPS. ARTHUR E. SHIPLEY. 

WATCH. Lord Grimruorre, LL.D. 

WATER-SU PPL <A Prif. L. F. VExNoN-HARCOURT. 

WATT. Prof. J. Ewinc. 


GEORGE Sa! 











WAVE. Pr of. P. C. ~~ 

WAVE THE ORY. Lord Rayveicu, D.C.L. 
WEBER. W. RocksTRo. 

WEBSTER, DANIEL. agg See ne SAO: 
WEBSTER, JOHN. A. C. 


WEIG HTS AND MEASURI 
WELLINGTON. C. A. Fy 
Prif. W. H. Fo 


Ww. MM FLINDERS PETRIE. 





wer, C.B. 


WHALE. 

WHALE Fisueries. Rosert Gray. 
WIELAND. James Sime. 
WILKIE. J. M. Grav. 
WILLIAM L.-IV.  G. W. chp y 
WINE. Prof. W. Dittmar and - NEw 


WITCH me i" pet Tome ig 
WOLSEY. W. CAMEROD 

WOOD-C ARV TING. Prof. Mipp1 ETO) 
ee ee Prof. W. MinTo. 
WORM. F. E. Bepparp 

WURTE} “a RG. Finptay MvuIRHEAL 
WYCHERLEY. THEODORE WATTS. 
WYCLIFFE. R. Lane retains 
ppp ns gaa HEN! cy GANNETT. 
XAVIER. » De. La 
XENOPHON. Rev. W 








cA. * OWER. 
2K ‘HARIAH. Prof. J. WELLHAUSEN. 
ZEND-AVESTA. Prof. K. GELDNER. 
ZI PHANIAH. W. R. Smitu, LL.D. 
ZEUS. ANDREW nc, LL.D. 
ZIN¢ Prof. W . DirTMaR 
ZODIAC. Miss A. M. CLERKE. 
Zo DIACAL L1G BY. Prof. C 
ZOOLOGY. Prof. E. Ray LaANKESTER. 
ZOROASTER. 
ZULULAND 
ZURICH. Rev 
ZWINGLI. Prof. 


Edinburgh ; 





“oLeNso and Prof, A. H. KEANE. 
OOLIDGE 


, D.D. 
ADAM. & ” CHARLES BLACK. 
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GEORGE PHILIP Sl sons’ 
This Day, at all Libraries. Just Published, Large 8vo, Illustrated, Cloth Cover, Price 7s. 6 
THE UNKNOWN HORN OF AFRICA. PICTURES OF NATIVE LIFE IN DIS. 

AN’ EXPLORATION FROM BERBERA TO THE LEOPARD TANT LANDS. A Series of 12 Beautifully Coloured Plates (si 
RIVE R. By F. L. JAMES, M.A, Author of “Wild Tribes of the 15 X 13 inches) drawn by H, Leureman, affording Life-like Re 
Soudan. With Rg my by J. GODFREY THRUPP, M.R.C.S. sentations of the Life and Pursuits of the Principal Races of Man 
The Map by W. James and Percy Ayemer; the Narrative Illus- each Plate accompanied by Explanatory Letterpress, translated { fi 
trations by Rost Hake; and the Drawings of the Fauna by R. the German of Prof. A. KIRCHHOFF. 
KEULEMAN, from Sp ecimens collected by E. Lorr-PutLiips. A Suitable Gift-book for the Season, 

ee E ditic ns of the above are published :— 
On ord ape I Ss ns oure: 

(1) On ordinary paper, with the Illustrations of Fauna beautiful'y coloured Just Published, Demy 8vo, Price 16s. 


by hand, price 28s. (s) Same as No. 1, with the Illustrations of Fauna un- 


coloured, price 2ts. (3) Large Ci nenedan » Japon), with 19 Plate Illustrations EMIN PASHA IN CENTRAL AFRICA. 


in duplicate. This Edition will be limited to 21 Copies, of which 1 l l 
I $s, 0 + only wil - . , > 
be offered to the public. No further Edition will be issued, and eact 4 Letters and Journals Collected and Annotated by Dr. SCHWEIN. 
Ss ach Cop ar reee - specail . a ye rie no 
will be numbered. ae FURTH, Dr. RABZEL, Dr. G. HARTLAUB, and Dr. FELKIN, 
‘A valuable adc dition t to the work of scientific research and to the library ** This volume is a record of the highest type of exploring work. There 
of | African travel.’’—.s man is nothing trivial in the whole volume. Every page abounds with interest 
* May fairly 1: ry claim to a pk: wce among the most remarkable explorations It will show how great a man, in many ways, we have in Emin Pasha.”"— 
of modern times.” —J/a, best » Courier Times. ‘ 


GEORGE PHILIP & SON, a Fleet Street, London. 


pLARGEQ ) NEW NICOL PRISM POLARISCOPE FOR PROJECTION. ee oe 
oy pe For Particulars of POLARISCOPES 
gand MICRO-POLARISCOPES for 
fm Screen Projection, LANTERN MI. 
CROSCOPES, OPTICAL and ELEC- 
TRIC LANTERNS, SLIDES, &c.,see 
Catalogue, 4 Stamps. é 
Scientific Apparatus of every Desc 
tion for Colleges, Institutions, &c. 











NEWTON ae - 
NDC Silver Medal Inventions Exhibition 1885 


NEWTON & CO., 


Manufacturing Opticians to the Queen 

IMAM | Hi Ii{i{h and the Government, Agents by Ap- 

TTT TTTI) TUL TITTY MTT MTA T MT TN TTT il HMM | Pointment to the Science and Art Dept 
. —— FLEET STREET, Lonvon. 


LONDON. 











DECORATE «i YOUR 2 HOMES 


The beauty of Stained Glass in every house can be enjoyed by using 
M‘Caw, Stevenson & Orr’s Patent 


WINDOW = 
C LAC F F DECORATION. . Se 


It can be applied to any window by any person without previous ex rience in the 
use of the article. Designs can be had to suit windows in Churches, Public Buildings, 
etc. lIavaluable where there are windows with disagreeable outlooks. 


























Write for Illustrated Pamphlet (soo Illustrations) and Sample, post free, One Shilling, from the Manufacturers, M‘CAW, STEVENSON & ORR, Linenhad 
Works, BELFAST; or te PERRY & CO., Wholesale Agents, Holborn Viaduct, LONDON. 


Estab. 1852. PERKEN, SON, & RAYMENT. “OPTIMU: 1 bagants ut 


“OPTIMUS” BIUNIAL LANTERN. This Magic Lantern is efficient for exhibitions. The Lens gives crisp 
Panelled Mahogany Body and Moulded | definition, being a superior achromatic photographic combination, with Rack 
Foot, picked out with Black, Japanned | and Pinion. The Condenser is composed of ‘lwo Plano-Convex Lenses of 






Stages and Tubes, Achromatic Photogra- | 4-inch diameter, and the Three Wick Refulgent Lamp yields a brilliantly 
phic Front Lenses, Compound Condensers, { illuminated picture. Japanned Body. 
45 120 £s.d. 
f Ditto, ditto, with Brass ee and Sliding Complete i in Box .. en eo 
Tubes 42 80 | Student’s Lantern (to take demonstrating 
“OPTIMUS ~ TRIPLE LANTERN. } tank) with Brass Sliding Tube an at *¢ 
} 7.\ Panelled Mahogany Body and Moulded | Mahogany outside Body _ .. 2 26 
' REY, Foot, picked out with Black, Brass Stages Mahogany outside Body, Bra: ASS Stages and 
and Tubes, Achromatic Photographic Sliding Tubes... 3120 ¢% 
Front Lenses, Compound Condensers, Mahog gany outside Body, Panelled “Door, 
£14 10 « Brass Stages and Sliding Tubes «+ «4 20 
Uf fitted with ydraw Telescopic Tubes and Russian Iron Body, Brass | Sliding Tube... 2 5 0 
extva Front Lenses, a further charge. Aiso Russian Iron Body, — _ — Brass 
> Sliding Tube ose oe 2100 





for Gas Jets, Taps, and Bags. 


SUPERIOR WORKMANSHIP GUARANTEED. | MAGIC Ls ANTERN SL IDES IN GREAT VARIETY. 


99 HATTON GARDEN, LONDON, E.C. 
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SUBSCRIPTIONS TO “BATORE.” 


EO rd a” 


Hatr-yearlg nc tt ees oe oe HQ ‘ip 
a ee ee ee eer 
To the United States, the Continent, &c. :— | 4 Ors, f 
$s. . 
, + 30 | 


CS a ee eer 


iti—_fmdema. ACID PHOSPHATE. 


i a ee eee ee 
| a eae a ee ey eer 
a ee ee ee ee er 


aac 


ean 


A liquid preparation of the phosphates, recommended by 
physicians for 


Aaa 





CHARGES FOR ADVERTISEMENTS. 


Three Linesin Column 2s. 6d. 9d. per Line after. 


| Dyspepsia, Mental and Physical Exhaustion 


> 





‘4 8s. @. : : 
One-Eighth Page, or Quarter Column. . . .0 18 6 Nervousness, Weakened Energy, Indigestion, 
Quarter Page, or Halfa Column. . ....115 0 As a Drink in Fevers, Etc. 
eae es Page, Ora Colamg.. 6.13 eee eg § @ | 
Whole Page... . -6 60 | 
Money Orders payable » ‘MA CMILLAN & co. | Itmakes a Delicious Drink. Invigorating and Strengthening, 
OFFICE : 29 Beprorp STREET, STRAND, W.C. _| Forsale by all chemists. 





Pamphlet sent post paid on application to 


Diary of Socictics. 


LONDON. Rumford Chemical Works, Providence, R. I, v. 8. A. 
THURSDAY, November 1s. 


Roya Society, at 4.30.—Combustion in Dried Oxygen: H. B. Baker.— 
On the Mechanical Conditions of a Swarm of Me eaerite and on Theories 
of Cosmogony: Prof. G. H. Darwin, F.R.S.—On the Secretion of Saliva, 
chiefly on the Secretion of Salts in it: J. N. Langley, F.R.S., and H. M. 


Fletcher.—Observations upon the Electromotive ( ‘hang zes in the Mam- 
malian Spinal Cord following Electrical Excitation of the Cortex Cerebri ; 
Preliminary Notice: Francis Gotch, and Prof. Horsley, F.R.S. ’ . yf > i SOT R 4 T 
CuemicaL Society, at 8.—Ballot for the Election of Fellows.—The CHEMICAL & ELECTI I RICAL EXPERIMENTS 
Principles of The rmo-Che mistry : S. U. Pickering.—Note on the Mixture | As used by Wm. Lant Carpenter, Esq., B.A., and Prof. Forses, Free 
of Propyl Alcohol and Water: Profs. Ramsay and Young.— Note on oo | Trade Hall, Manchester, before 5000 people. 
Action of Nitric Acid ‘on Ammonium Chloride : Dr. Matthews.—Et i aT 
Cinnamyldiethacetate: Dr. Matthews.—Piazine Derivatives: Dr. ti i . | uae teen a | et eg Mi ge te UTRIPLE Com aE EEO? 
Linnean Society, at 8.—On the Mountain Range of Flowering Plants and vy Sy By ~~ . pees oe eee 
Ferns in Ireland: H. C. Hart.—On the Mammals collected by Mr H. N. | Sat ard | weg ap nero wath Highsst-class Oljectives, showing 
Ridley in Fernando Noronha: Oldfield Thomas.—On the Birds collected - 
by Mr. H. N. Ridley in Fernando Noronha: R. Bowdler Sharpe. The GILCHRIST Lantern for PHYSICAL EXPERIMENTS 
| and SPECTROSCOPE Work, and OPTICAL LANTERN fo: 























FRIDAY, November 16. . Diagrams, &c. This magnificent Instrument will give perfect margina) 
InstITUTION OF CiviL ENGINEERS, at 7.30.—Experiments on Beams: | definition. Suitable for Colleges and School Demonstration. 
Ed. C. de Segundo. | MICROSCOPE ATTACHMENT for adapting to any Lanter 
SUNDAY, November 18. | New Pattern, £7 155. 
Sunpay Lecture Society, at 4.—Comets and Shooting Stars (with Oxy- | DIRECT NICOL PRISM POLARISCOPE. 
hydrogen Lantern Illustrations): Sir R. S. Ball, F.R.S., Astronomer- | PATENT PAMPHENGOS gives 12-feet Pictures. B. J. MALDEN 
Royal, Ireland. | Esq., compares it tothe Limelight. £2 10s. 
MONDAY, NOVEMBER 10. The DOCWRA TRIPLE. Finest Instrument inthe World. Prize 
ARISTOTELIAN Society, at 8.—The Growth and Progress of Moral Ideals: | Medal. ate Award, Photographic Exhibition. 
Alexander. | BIUNIALS Elegant Brass Fronts, complete Outfits, Gas-bag, &c 
TUESDAY, NoveMBER 20. | £15155. 60,000 Slides, 300 Lecture Sets, Science Lectures, &c. Cheapest 
Zoo.ocicaL SociETY, at 8.30.—Contributions to the Skeletal Anatomy of | and Best for High-class Work. Illustrated Catalogue, 300 pages, 1s 


the Meso suchia, based on Fossil Remains from the Clays near Peter- | Postage, 3@.; ditto Pamphlets, 3d. 
borough, in the Collection of A. Leids: J. W. Hulke, F.R.S.—On th 


Small Mammals of Duval County, South Texas: Oldfield Thomas.—( In n 
the Mammals obtained by Mr. C. M. Woodford during his Second Expe- W. C. H U G H 3 S, 


dition to the Solomon Islands: Oldfield Thomas.—Liste Supplémentaire Patentee, Inventor, and Specialist, 
des Oiseaux recueillis en Corea par M. Jean Kalinowski: M. L. Taczan- 
owski. BREWSTER HOUSE, MORTIMER ROAD, KINGSLAND, LONDON, N., 


I 'GIN S, at 8.—Friction-Brake Dynamometers : . : . 
NSTITUTION OF CIvIL ENGINEERS, at 8.—Friction-Brake Dynamometers : Inventor of the Giant Aphengescope, Optical and Physical Apparatus 


W. Worby Beaumont. (Discussion.) A 
RovaL STaTisTICAL Society, at 8.—President’s Inaugural Address: of the Highest Class. 


Dr. T. Graham Balfour, F.R.S. eGR AA ETRE? SAE 


WEDNESDAY, Novemper 21. | POSSESSING ALL THE PROPERTIES OF THE FINEST ARROWROOT 


GroLocic AL Society, at 8.—Notes on the pase” ains and Affinities of Five 
Genera f Mesozoic Lag th R. Lydekker.—Notes on the Radiolaria of j 
the Li wth 1 Clay H. Shrubsole. Seninien of a New Species of 
Clupea (C. pence from Oligocene Strata in the Isle of Wight: E. T. 
Newton y 


RovaL MetTrorotocicat Society, at 7.—Results of an Investi ation of 
the Ph mena of English Thunders torms during the Years 1857-5 . 
j 


J.S , F.R S.—Notes on the Meeting of the International Mete. ro- 

logical Committee at Zurich in September 1888 : Robert H. Scott, F R: S. 
THURSDAY, November 22. 

Society of TELEGRAPH-ENGINEERS AND ELECTRICIANS, at 8.—On a 


System of Electrical Distribution: Henry Edmunds. 


SATURDAY, November 24. as ae 
Pavsicat, io -. ea the on — of she RL uminosity of Is a Household Requisite of Constant Utility 
os fe Phe oie ala n pn a >rof Ri der, PRS ellen ci 
Cucn, at. 7-Report on the Conference of Delegates helt at | For the Nursery, the Family Table, and the 


“Meeting cf the British Association : Prof. R. Meldola, F.R.S.— 
ate Colonel Russell's Contributions to Photography: Prof. R. Mel- ’ 
R Sick Room. 
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Mathematical Instrument Manufacturer to H.M. Government, Council cf 


India, Scienceand Art Department, Admiralty, &c. 


Mathematical, tg and Surveying Instruments 
of Every Description, 


Ofthe Highest Quality and Finish, atthe most Moderate Prices. 
Illustrated Price List Post Free. 

W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
Gotp MEDAL in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Address: —GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


THE SCIENTIFIC LANTERN SLIDES 


Produced by E. WARD, MancuestTer, last Season, having been received 
with so much favour, he respectfully invites EARLY ORDERS from 
Cecturers and others, while the light is most favourable for the production. 


EDWARD WARD, F.R.M.S., 
249 OXFORD STREET, MANCHESTER. 


List for One Stamp. 


MADE WITH BOILING WATER. 


EPPS & 


CRATEFUL—COMFORTING.! 


COCOA 


MADE _ with BOILING MILK. 


RICHARD ANDERSON & CO., 


Successors to SANDERSON & CO. (Established 1852). 
Patronized by H.M. the QUEEN. Contractors to H.M. Government. 
Manufacturers and Erectors of every description of 






ELECTRIC BELLS, 
SPEAKING-TUBES, &c, &c., 
CHURCH-SPIRES AND CHIMNEY-SHAFTS 
REPAIRED. 


RHP EIGHT FIRST-CLASS PRIZE MEDALS. 
Price-Lists Post Free. 


22 Kirkgate Buildings, Huddersfield, 
» LEADENHALL — 101 LEADENHALL STREET, 


Thyra” TONNERRE LONDON.” 


BEST ‘BLACK INK KNOWN. 
DRAPER’S INK (DICHROIC),. 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 








Writing becomesa pleasure when this Inkis used. 
the principal Banks, Public Offices, and Railway Companies throughout 
Ireland. 

Flows easily fromthe Pen. 
Blotting-paper may be applied at the 
moment of writing. 


(t writes almost instantly full Black. 
Does not corrode Steel Pens. 
Ts‘cleanly to use, and not liable to Blot. 


Can be obtained in London, through Messrs. BaArctay & Sons, Farring- 
don Street; W. Epwarps, Old Change; F. Newsery & Sons, Newgate 
Street ; and to be had of all Stationers. 


BEWLEY & DRAPER (Limited), Dublin, 


Ithas been adopted in ; 


NATURE 
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journals of important and interesting articles in various branchesof 200! log 
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INVENTIONS EXHIBITION—GOLD MEDAL AWARDED 4 


DENT’S scaracocve’ or tomas 








WATCHES WATCHES and CLOCKS a 
REDUCED. PRICES, sent post 
free on application to E. DENT 
and Co., Makers to the Queen, 
61 STRAND, LONDON, W.C,, 
is or 4 ROYAL EXCHANGE. 
~ — 
S 2 | o x 
£? >s 
oO §& a's 
a7) Pure Concentrated ° e 
2° Og 
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GEOLOGICAL COLLECTIONS. 


Comprising Fossils, Minerals,and Rocks, labelled with Name, Locality, | 
1oo Specimens, 23:,; 


and Geological Position, in Mahogany Cabinets. 
2oo ditto, sos. The best value obtainable. 


Micro-Sections of Rocks in great variety. Cabinets, Glass-topped Boxes, 


and other Geological Requisites. 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET LONDON, E.C. 


MOORE BROS, 
Osteologists, Disarticulators, &c., 


15 KREMLIN DRIVE, LIVERPOOL, 
Have OreNnED A CENTRAL SHOWROOM art 





49 HARDMAN STREET, LIVERPOOL, 


(Near the Philharmonic Hall, opposite the Church for the Blind), 
WHERE OSTEOLOGICAL SPECIMENS, &C., MAY BE INSPECTED, 








HOLLOWAY'S OINTMENT _egstaaeae 








For BAD LEGS, "BAD B BREASTS, OLD WOUNDS, SORES ani 
ULCERS. If effectually rubbed on the Neck and Chest, it cures 
SORE THROATS, BRONCHITIS, COUGHS and COLDS; and for 
GOUT, RHEUMATISM, and all Skin Diseases it is unequalled. 


NORTH BRITISH AGRICULTURIST, 


the chief Agricultural Journal in Scotland, circulates extensively amon ng 
Landowners, Farmers, Resident Agents, ’and others interested in t 
management of land throughout the United Kingdom. 

The AGRICULTURIST is published everyWednesday afternoon in timt 
forthe Evening Mails, and contains Reports of all the principal British a¢ 
Irish Markets of the week. 

Thespecialattention of Land Agentsisdirected tothe AGRICULTURIS! 
as + ~anae best existing papers for Advertising Farms tobe Let and Estates 
for Sale 

Advertisers addressing themselves to Farmers will find the AGRICUL 
TURIST a first- class medium for reaching that Class. 

Price 3¢. By post 34¢. Annual Subscription, payable in advance. 146 

Otfices—377 High Street, Edinburgh, and 145 Queen Victoria Stree! 
London, E. C. Money Orders payable to C. and R. ANDERSON. 


THE ZOOLOGIST: 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 


Third Series. Edited by J. E. Hartine, F.L.S., F.Z.S,., member of the 
British Ornithologists’ Union ; contains— 


Original Articles by well-known naturalists in every branch of 200 
habits of animals; arrival and departure of migratory birds ; occurrence 
rare birds ; distribution and migration of British fresh-water fish ; — 
rare marine fish; local aquaria; British reptiles; British land and fe 
water mollusca, with remarks on the haunts and habits of the species 
other matters of general interest to those who delight in natural 5 
Reports of the Linnear., Zoological, and Entomological Societies. Revi 
of natural history books. Occasional translations from foreign zoologi 














| There are occasional woodcuts. 


SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 
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MACMILLAN & GCO."S NEW EDUCATIONAL BOOKS. 





ABSOLUTE MEASUREMENTS IN ELECTRICITY AND MAGNETISM, 
THE THEORY AND PRACTICE OF. By ANDREW GRAY, M.A., F.R.S.E., Professor of Physics in the 
University College of North Wales. Second Edition. In Two Volumes, Crown 8vo. Vol. I., 125. 62. 

EXAMPLES IN PHYSICS. By “ag E. Jones, B.Sc., Lecturer in Physics in 
University College of Wales, Aberystwyth. Fcap. 8vo. 35. 6d. 

‘ The general arrangement of the book is p articularly heen: it is clearly the work of a teacher whose object is to increase the 
real seuainien of his students, and not merely to drive them throug gh the ordeal of an examination.’’—Na/u7 


EXPERIMENTAL MECHANICS. A Course of Lectures deliv one at the Royal 


College of Science for Ireland. By Sir R. S. BALL, LL.D., F.R.S., Astronomer-Royal of Ireland. Second Edi 
with Illustrations. Crown 8vo. 6s. 


PRACTICAL METALLURGY AND ASSAYING. A Text-book for the Use 
of Teachers, Students, and Assayers. By ARTHUR H. HIORNS, Principal School of Metallurgy, Birmingham an 
Midland Institute. With Illustrations. Globe 8vo. 6s. 

QUESTIONS AND EXAMPLES IN EXPERIMENTAL PHY SICS— 
Physics, Sound, Light, Heat, Electricity, and Magnetism. By B. LOEWY, F.R.A.S., &c., Senior Science Mast ut 
London International Colleg ge, and Examiner in Experimental Physics to the College of Preceptors. F 8v 

APPLICATIONS OF DYNAMICS TO PHYSICS AND CHEMISTRY. By 


J. J. THOMSON, M.A., F.S.S., Fellow and Assistant Lecturer of Trinity College, Cambridge, and Professor 
Experimental Phy sics in the University of Cambridge. Crown 8vo. 7s. 6d. 


PRACTICAL LOGARITHMS AND TRIGONOMETRIY, TEXT-BOOK OF 


By J. H. PALMER, Head Schoolmaster R.N., H.M.S. Camébridge, Devonport. Globe 8vo. 4s. 6d. 


SEVEN-FIGURE LOGARI THMS, EXAMPLES FOR PRACTICE IN THE 
USE OF. For Colleges and Schools. By JOSEPH WOLSTENHOLME, D.Sc., late Fellow of Christ's Col llege, some- 
time Fellow of St. John’s College, and Professor of Mathematics in the Royal Indian Engineering College, C ooper’s Hill. 


t10n, 





o} 
2 


8vo. 55. 
AN ELEMENTARY TREATISE ON THE DIFFERENTIAL pret LUS. 
With Applications and Numerous Examples. By JOSEPH EDWARDS, M.A., formerly Fellow of Sidney Sussex 


College, Cambridge. Crown 8vo. Ios. 6. 


ELEMENTARY STATICS. By the Rev. J. B. Locx, M.A., Senior Fellow, 


Assistant Tutor, and Lecturer of Gonville and Caius College, Cambridge, formerly Master at Eton. Globe 8vo. 45, 62. 
SECOND EDITION, REVISED. ; 

A TREATISE ON ELEMENTARY STATICS. By Joun Greaves, M.A., 
Fellow and Mathematical Lecturer of Christ’s College, Cambridge, formerly Assistant Master at Bedford Grammar School. 
Crown 8vo. 6s. 6d. 

A TEXT-BOOK OF EUCLID’S ELEMENTS. Including Alternative Proofs, 
together with Additional Theorems and Exercises, Classified and Arranged. By H. S$. HALL, M.A., and F. H. 
STEVENS, M.A., Masters of the Military and bs ngineering Side, Canes College. Globe 8vo. Books I1.-VI. 4s. 62. 

*.* Orin Two Parts. Part I., Books I. and II., 2s. ; Part II., Books III.-VI., 3s. 

ALGEBRAICAL EXERCISES AND EXAMINATION PAPERS. To 
accompany Messrs. Hall and Knight’s ‘‘ Elementary Algebra for Schools.” By H. S. HALL, M.A., and S. R. KNIGHT, 
B.A. Second Edition. Globe 8vo. 2s. 6a. 

A TREATISE ON SPHERICAL TRIGONOMETRY. With Numerous 
Examples. By WILLIAM J. McCLELLAND, Sch. B.A., Principal of the Incorporated Society's School, Santry, 
Dublin; and THOMAS PRESTON, Sch. B.A. Part I. To the End of the Solution of Triangles. Crown 8vo. 45. 62. 
Part II. 5s. 

ASHORT ACCOUNT OF THE BIS FORY OF M AEE EE By W. 
W. ROUSE BALL, Fellow and Assistant Tutor of Trinity College, Cambridge, and of the Inner Temple, Barrister-at-Law. 
Crown 8vo. 10s. 6d. 


THE THEORY OF POLITICAL ECONOMY. By W. Srantey Jevons, LL.D. 


(Edinb.), M.A. (Lond.), F.R.S., late Professor of Political ree ymy in University College, London, Examiner in Mental 
_ Moral Science in the University of London. Third E , Revised, with New Preface and Appendices. Demy 
vo. 10s. y 


HAND-BOOK OF MORAL PHILOSOPHY. By Henry CaLpEerwoop, LL.D., 
Professor of Moral Philosophy, University of Edinburgh. Fourteenth Edition, largely Re-written. Crown 8vo. 6s. 


MACMILLAN AND CO., LONDON, 
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NEW, RARE, AND INTERESTING MICROSCOPIC OBJECTS 





a 
-- 
Long. Sec tio yn through Jaw and Teeth of Cat one os jin o Group of Eggs of various Butterflies, Moths, &c. ae beautiful 6 
Bacillus tuberculosis in Human Lung a ose ose ese ; ° Polycistina moving in Fluid—for Parabok id os Io 
Pedicul us vestimenti, Male, Female, Egg, and Larva ... eco ow 3 0 Lacewing Fly, Chrysopa ferla 20 
Glandular Stomach of Fowl—Stained and Injected eee ove « & 9 Water Beetle, Hygrotis elegans I 6 
Trichinz au — in Human ered Long. and Trans. Sections— Apterous F emale V apourer Moth — rt 6 
Stained “ “ eve ° owe EF Q Parasite of Flying Fox, Nycteribia ... 2 6 
Aphis of Silver Fi ir, L achnus Pic CHE ose z ¢ Leaf and Sections of Moss, Sphagnum on 20 
Ichneumon Fly and its Cocoon—opaque 2 | x White Coral, Hydrophora rigida—Trans. Section I 6 
Ichneumon Fly and its Pierced Aphis—opaque s¢ Radiate Plates fon Myriotrochus rinkii ... - 0 
Exuvium of Frog Fly, Eupteryx opaque ... Io Trans. Section of Human Hair ‘ae ont ae eis ao ° 
Stinging Hairs on Leaf of Common Nettle—opaque Io Section Tooth of Myliobatis ... eee one ose aon on oe i ae 
Hydra vulgaris... r 6 : ; 


CLASSIFIED LIST OF 40,000 FIRST- CLASS OBJECTS. ILLUSTRATED CATALOGUE OF MICROSCOPES, 


Either of the above sent Post Free on application to 


W. WATSON & SONS, 313 HIGH HOLBORN, LONDON, W.C. 


OPTICIANS TO HER MAJESTY’S GOVERNMENT, ESTABLISHED 1837. 
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FOR 


MEDICAL STUDENTS. 
HEALTH - Epithelioma 13. Fibroid Tumour of Uterus. 

Reading. alm my AND 2. Peyer's Patch (Inflammation). 14. Perihepatitis. 

086 Ri Ja 


DECORATIONS. 3. Sub-acute Nephritis. 15. Polypus, Mucous Adenoma. 




































4. Kidney Amyloid. 16, Drunkard’s Cirrhosis. 

Can be ‘altached inslanianeously 5. Grey Hepatization. | 17. Fibroid Pneumonia 

fo any Chandelier poor a From 6. Carcinoma of Lung. | 18. Sarcoma, large Spindle-celled wh 
je — oe bringing 7 7. Fatty Liver. | 19. Pneumonia thickening of Pleura. 

y &. 4 Li SS ee F 86 8. Kidney Cloudy Swelling. | 20. Sarcoma, small Spindle- celled. B 
+ th A ar 7 o- on | g. Hypertrophic Cirrhosis. | 21. Nutmeg Liver. 

shrustion a the cs le. 5 A ) J Post 10. Croupous Pneumonia. | 22, a a. 

. Tr se 11. Cheloid. 23. Adeno-fibroma. 

0 BE HAD OF ALL IRON ke a FREE. 12. Carcinoma of Breast. 24. Enteritis. . 
Mustrated Pryce List of Household Inventions, with Name of Nasest: the Potente. Complete Series as above, £1 15. ; pe —_ 12s.; Singly, rs. 6d. 3 FI 
aaa RTE Ra MANCHESTER. ( agg ence TH 

Patentee of the Self-Pouring Teapot. B. PiIFF ARD, 
Hill House, Hemel Hempstead, Herts. Ss. 
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Of Nature trusts the mind which builds for aye.’ 
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NEWTON & CO. 


SCIENTIFIC INSTRUMENT 
MAKERS 
TO HER MAJESTY THE 
QUEEN 
AND THE GOVERNMENT. 













Makers of every descrip- 
tion of OPTICAL and 
PHYSICAL APPARA- 
> TUS of the highest class, 
for Colleges, Institutions, 
&c. 

Catalogue of 
OPTICAL LANTERNS 
PROJECTI( N. APPA- 
RATUS, & SLIDES, 3d. 


NEW ILLUSTRATED 
CATALOGUE OF 
SCIENTIFIC APPARATUS, 
144 pages, 6d. 

MSHURST ELECTRICAL MACHINE. 


Best Quality, giving full 43-inch Spark in Air, £5. As made for the 
Science and Art Department. 


NEWTON & 


3] FLEET STREET, TEMPLE BAR, LONDON, E.G. 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 


ST. TIBB’S ROW, CAMBRIDGE. 


SEIS MOGRAPHS 
From the Designs of Prof. J. A. EWING. 
A fully-illustrated Description will be sent on application. 
Now Ready, Vol. IX. Part 4. 
Price to Subscribers 21s. per Yearly Volume, post free. 


THE JOURNAL OF PHYSIOLOGY. 


— with the Co-operation in England of Prof. W. RUTHERFORD, 
-S., of Edinburgh, Prof. J. BURDON-SANDERSON, F.R.S., 
pend and in America of Prof. H. P. BOWDITCH, of Boston; 
Prof. H. NEWELL MARTIN, F.R.S., of Baltimore; Prof. H.C. 
WOOD, of Philadelphia, 


By MICHAEL FOSTER, M.D., F.R.S. 


The aes are now prepared to make drawings, woodcuts, andlitho- 
graphic plates, both coloured and uncoloured, from microscopic or other 
specimens; also by means of photography to make reproductions in photo- 
gravure, type blocks, photolithography, and various other processes. 

Che Company areappointed Agents for the Microscopes of Zeiss. 

A Catalogue will be sent on application, of the instruments used in 
Physical, Botanical, and Physiological investigations which are manu- 
factured’ by 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 


ST. TIBB’S ROW, CAMBRIDGE. 





THE MICRO-SPECTROSCOPE. 


MR. BROWNING worked with H. C. Sorsy, F.R.S., in 
contriving the Sorby-Browning Micro-Spectroscope. ‘The 
Instrument as now made is applicable to both opaque and 
transparent objects, and it will show two Spectra for com- 
parison at the same time. The Spectrum of the smallest object 

may be obtained by its means. This Micro- Spectroscope will 
indicate plainly the minutest quantity of blood, adulterations in 
wine, mustard, peppermint, oil, and many articles of food, as 
well as the absorption- -bands in the leaves and juices of plants. 
The Instrument is provided with a very perfect micrometric 
arrangement. Every line or band in the Spectrum, when being 
measured, is brought to the centre of the field of view ; the jaws 
of the slit open equally, so that, whatever their width may he, 
the zero remains unchanged. This Micro-Spectroscope is applied 
to the eye-piece of a microscope instead of the ordinary eye-piece. 


Price of the Micro-Spectroscope with rack motion to 
eye-piece, — without Micrometer 
With Micrometer . 


JOHN BROWNING, 
Optical and Physical Instrument "Maker, 
63 STRAND, LONDON, W.C. 


THE FROST. 


£600 
850 











NEGRETTI & ZAMBRA’S ELECTRIC INDICATOR will ring a bell 
when the temperature in greenhouse falls below or exceeds the point at which 
injury would be caused to plants, &c. 

It also indicates the present temperature as an ordinary thermometer. 

The bell can be placed in the gardener’s cottage, or at any other convenient 
spot. Price, including bell, battery, thermometer, and 50 feet of dovble 


connecting wire, £1 tos. 
NEGRETT!I & ZAMBRA, 


OpTiIcIANS AND SCIENTIFIC INSTRUMENT MAKERS TO THE CUEEN 
HOLBORN VIADUCT, E.C. 
Branches :—45 CORNHILL; 122 REGENT STREET, 
Photographers at the CRYSTAL PALACE. 


Negrettiand Zambra’s lilustrated Catalogue, 1200 Engravings. Price 5s. 6d. 
Teiephone No. 6583. 
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VICTORIA UNIVERSITY. 


THE EXTERNAL EXAMINERS OF THE UNIVERSITY. 


T. ARNOLD, M.A., Fellow of the Royal University of Ireland, Examiner 
in English Language and Literature. 

T. G. BONNEY, D.Sc., LL. D., F.R.S., Professor of Geology in University 
College, London, Examiner in Geology and Palzontol gy. 

* 7. W. BRIDGE, M.A., Pr fessor of Zoology and Comparz ative Anatomy 
in Mascen Scierce Cu llege, Birm.ngham, Examiner in Zoology. 

* HENRI DURIL >, Lecturer on French in University College, Dundee, 
Examiner in Fren i 

J. A. EWING, B.Sc., F.R.S., Professor of Engineering in University 
College, Dundee, Examiner ‘in Eng gineering. 

WILLIAM GARNETT, M.A., D.C.L.. Frincipal of Durham College of 
Science, Newcastle-cn-Tyne, Examiner in Physics. 

A. PEARCE GOULD, M.S., F.R.C.S., 
Hospital, Examiner in Surgery. 

A. V. HARCOURT, M A., F.R.S., Reader in Chemistry in the University 
of Oxford, Examiner in Chemistry. 

MATTHEW HAY, M.D., C.M., Professor of Medical Jurisprudence, 
Aberdeen, Examiner in Materia Medica and Pharmacy. 

G. ERNEST HERMAN, M.B, F.R.C.P., 
London Hospital, Examiner in Obstetrics.” 

VICTOR HORSLEY, M.B., B.S., F.R.C.S., Professor of Pathology in 
University Cullege, Londcn, Examiner in Pathology. 

FRANZ LANGE, Ph.D., Professor of German in the Royal Military 
Academy, Woolwich, Examiner in German Language and Literature. 
WILLIAM RAMSAY McNAB, M D., F.L.S., Professor of Botany in the 

Royal College of Sc.ence, Ireland, Examiner in Botany. 

* F, POLLOCK, M.A., LL.D., Professor of Jurisprudence, Oxford, and 
of Common Law in the Inns cf Court, Examiner in Law. 

G. V. POORE, M.D., F.R.C.P., 
University Cullege, Lindon, 
Hygiene. 

*G. W. PROTHERO, M.A., Fellcw and 
Cambridge, Exam.ner in History. 

*J.S. REID, M.L,, Litt.D., Fellow and Tutor cf Caius College 
Cambridge, Examiner .n Class.cs 

F. T. ROBE RTS, M.D., F.R.C.P., Professor of Cl nical Medicine in 
University College Hospital, London, Examiner in Medicine. 

W. R. SORLEY. M.A, Professor cf Philosophy in University College, 
Cardiff, Examiner in Philosophy and Political Economy. 

H. M. TAYLOR, M.A., Fellow and Mathematical Lecturer of Trinity 
College, Cambr.dge, Exam ner in Mathematics. 

G. D. THANE, M.R.C.S., Professor of Anatomy in University College, 
London, Examiner in Anatomy. 

AUGUSTUS D. WALLER, M.D., ! 
Hospital Medical School, London, Examiner in Physiology. 


Surgical Tutor in Middlesex 


Lecturer on Midwifery in 


Professor of Medical Jurisprudence in 
Examiner in Forensic Medicine and 


Tutor of King’s College’ 





Lecturer on Physiology in St. Mary’s | 
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LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHAM, 


Who last week sent to his subscribers Chatogaster Limnzxi, with sketch 
and description. He also sent out Limnias annulatus, Fredericella sultana, 
Grachionus pala. Melicerta ringens, Stephanoceros, Stentors, Volvox gio- 
bator; also Amoeba, Hydra, Vorticella, Crayfish, and other Specimens for 
Biological Laboratory work. 
Weekly announcements will be made in this place of Organisms T. 
is supplying. 


Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for Subscription of £1 15., 
or Twelve Tubes for tos. 6d. 


Portfolio of Drawings, Eleven Parts, 1s. each. 


ST. THOMAS’S HOSPITAL 
MEDICAL SCHOOL, 


ALBERT EMBANKMENT, LONDON, S.E. 


TWO ENTRANCE SCIENCE SCHOLARSHIPS of 125 Guineas and 
460 respectively, open to all First-Year Students, will be offered for Compe- 
tition in SEP1 EMBER 1880. 

Special Classes are held throughout the Year for the PRELIMINARY 
SCIENTIFIC and INTERMEDIATE M.B. Examinations of the Uni- 
versity of London, and may be joined at any time. 

Entries may be made to Lectures or to Hospital Practice, and Special 
Arrangements are made for Students entering in their Second or subsequent 
Years ; also for Dental Students and for Qualified Practitioners. 

Prospectuses and all Particulars may be ob:ained from the Medical 


Secretary, Mr. GrorGrk RENDLE. 
E. NETTLESHIP, Dean. 


FOR SALE.—A Collection of British : and 


Foreign Land, Fresh-water, and Marine Shells, all Correctly Named. 
To be Sold in One Lot, or in Small Collections, to suit Purchasers. 
Must be disposed of, as the Owner is going abroad.—For Particulars, 
apply toCuas F. BEALE, Severn Street, Welshpool. 


CHEAPEST MICROSCOPE SLIDES pom 
EXHIBITION or STUDY, 5s. Dozen. COMPOUND MICRO. 
SCOPES, 6s. 6d., 8s., » 125., 15%., 218., 258., &c. Approval.— 
HENRY EsBaAGE, 344 Caledonian Road, London. 


MINERALOGY AND GEOLOGY. 


10s. 6d. 





| SPECIAL AND TYPICAL COLLECTIONS FOR STUDENTS, 


The Examiners against whose names an asterisk is placed retire at the | 


end of November. oo ations are invited for the posts they now fill, 
which should be sent in on or before NOVEMBER 28, and may be 
accompanied by Testimonials (Copies only) or References, at the Candidate's 
discretiom ‘he appointments will be for Three Years, at the expiration of 
which Examiners are not re-eligible. 

For further Particular, apply to : 

A. T. BENTLEY, M.A., Registrar. 
Manchester, October 1888. 


BRITISH MUSEUM (Natural ‘History).— 

An ASSISfANTSHIP of the Second Class in the Department of 
Zool gy is now Vacant, the Duties being chiefly the Systematic 
Arrangement and Naming of some of the Groups of Insects. Limi:s of 
Age, to 30 Years. The Sal ary commences at 4120 per Annum. 
Candidates will be required to undergo a C« ompetitive Examination by 
the Civil Service Commissioners in general subjects, as well as Zoology 
and Comyarative Anatomy.—Appl.cation;, accompanied by two or 
three l'estimon als, to be sent to Prof. Flower, Director, Natural 
History Museum, Cromwell Road, Loadon, S.W., from whom further 
information can be obta.ned. 


SEISMOGRAPH | 


(GRAY—MILNE). 
STANDARD ELECTRIC INSTRUMENTS 
(SIR WILLIAM THOMSON'’S). 
For Price and all Particulars apply to Maker, 


JAMES WHITE, Optician, 


29 SAUCHIEHALL STREET, GLASGOW. 








(CONTINUOUS 
RECORD 





LECTURERS, AND MUSEUMS. 


EVERY me ey FOR PRACTICAL eh _ CABINETS, 
ASES, APPARATUS OF ALL KINI 


The sols Stock in England of Rocks, a 
Minerals, Fossils. 


New Catalogues and Lists now ready, Free, of 


JAMES R. GREGORY, 


88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 





GEOLOGICAL COLLECTIONS. 


Comprising Fossils, Minerals,and Rocks, labelled with Name, Locality, 
and Geological Position, in Mahogany Cabinets. 100 Specimens, 255.; 
2ooditto, sos. The best value obtainable. 

Micro-Sections of Rocks in great variety. Cabinets, Glass-topped Boxes, 
and other Geological Requisites. 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET LONDON, E.C, 


MOORE BROS., 
Osteologists, Disarticulators, &c., 
15 KREMLIN DRIVE, LIVERPOOL, 
Have Openep A CENTRAL SHOWROOM ar 
49 HARDMAN STREET, LIVERPOOL 


(Near the Philharmonic Hall, opposite the Church for the Blind), 
WHERE OSTEOLOGICAL SPECIMENS, &C., MAY BE INSPECTED. 
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Sale by Auctton. 


MONDAY, DECEMBER 3. Sale No. 7806. 
NATURAL HISTORY SPECIMENS. 
Mr. J. C. STEVENS will Sell by Auction, 


at his Great Rooms, 38 King Street, Covent Garden, on MONDAY, 
DECEMBER 3, at half-past 12 precisely, Exotic and British Lepidoptera 
and other Insects, Shells, Minerals, and Fossils, Bird and Animal Skins, 
Birds in Cases, Heads and Horns, Corals, Cabinets, Birds’ Eggs, and 
various Natural History Specimens. 
On View the Saturday prior from 1o till 5, and Morning of Sale, 
: and Catalogues had. 





TO STUDENTS.—One or Two Students 
offered good BOARD AND RESIDENCE in lady’s superior house. 
Ten minutes frcm Science Schools, &c. Apartments if preferred. 
Bath.—Mrs. A., 75 Finborough Road, South Kensington. 


By LIONEL S. BEALE, M.B., F.R.S., 
Professor of Medicine in King’s College, London. 


OURMORALITY AND THE MORAL QUESTION. 2s. 6z. 
100 FIGURES OF URINARY DEPOSITS. 5s. 
URINARY AND RENAL DERANGEMENTS AND CAL- 
CULOUS DISORDERS, Diagnosis and Treatment. Now Ready, ss. 
SLIGHT AILMENTS. Pp. 275. 5s. 
MICROSCOPE. 





HOW TO WORK WITH THE 100 
Plates. 21s. (Harrison and Sons.) 
THE MICROSCOPE IN MEDICINE. 86 Plates. ats. 


BIOPLASM : Introduction to Medicine and Physiology. 6s. 6d. 
PROTOPLASM. (New Edition preparing.) 

ON LIFE AND ON VITAL ACTION. 5s. 

THE MYSTERY OF LIFE. 3s. 6d. 


LIFE THEORIES AND RELIGIOUS THOUGHT. 5s. 6a. | 


THE ‘* MACHINERY” OF LIFE. 2s. 
DISEASE GERMS. (Soiled Copies only.) 
London: J. & A. CHURCHILL. 


8s. 6a. 


In One Vol., Demy 8vo, pp. xvi.—z94, Cloth, Price ros. 6:. 


LECTURES ON THE IKOSAHEDRON 


AND THE SOLUTION OF EQUATIONS OF THE FIFTH 
DEGREE, by FELIX KLEIN, Pr.fessor of Mathematics 


Gittingen. Translated by G. G. Morrice, M.A., Trinity C llege, 
Cambridge. 
London: TRUBNER & CO., Ludgate Hill. 


20 pp., Crown 8vo, Printed Cover. 


MUSICAL SAND. 


A PAPER READ BY 
CECIL CARUS-WILSON, F.G.S., &c., 
At the Bournemouth Society of Natural Science, on Friday, November 2, 
1888. 
Post free, 1s., of the Author, 
ALTHORNE, WEST BOURNEMOUTH, HANTS. 


Vol. I., ros. 6d. ; Vol. II. (Now Ready), 12s. 6d. 


A TREATISE ON HYDRODYNAMICS. 
With Numerous Examples by A. B. BASSET, M.A., furmerly Scholar 
of Trinity College, Cambridge. 

‘“*. , . The appearance of the present treatise is very welcome, containing 
as it does the results of the most important investigations in the mathe- 
matical theory of hydrodynamics which have been made in modern ti 
carefully brought down to date as closely as possible.”—/’Ailosophical 


Magazine. 
Cambridge: DEIGHTON, BELL, & CO. 
GEO. BELL & SONS, London. 


ACKROYD’S WEATHER FORECAST 





CHART, for Hall and other Barometers. 1s. 1d@. Post free.— 
ae M.E., Morley, near Leeds. Registered Stationers 
Hall 


On the rstof every Month, 


JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 
Edited by James Britten, F.L.S., British Museum. 


ConTENnTs :—Original Articles by leading Botanists.—Extracts, and 
Notices of Booksand Memoirs.—Articles in Journals.—Botanica! News.— 
Proceedings of Societies. 

Price 1s. 3¢. Subscription for One Year, payable in advance, r2s. 


London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. 


STANDARD 
POLI Cl = S granted since 1865 have each year 


exceeded £1 900,000 sums assured : 
a result maintained uninterruptedly 

for so long a period by no other Office in the United Kingdom. 

6} Milhons, increasing annually. 


Funds, 
STANDARD LIFE OFFICE, 
83 KING WILLIAM STREET, LONDON, E.C. 


SECOND EDITION. 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s. 7d. POST FREE, 


A CATALOGUE OF CHEMICAL APPARATUS ; 
ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy 8vo, 480 pp., Illustrated with 1600 Woodcuts. 

Most Complete and Cheapest List of Apparatus. 


JOHN J. GRIFFIN anp SONS, 22 GARRICK STREET, 
LONDON, W.C. 


Excellent Copies of the actual, natura] Handwriting, also 
of Drawings, Music, even of elaborate Sketches, Pro- 
grammes, Plans(up to Double-Elephant size), Shortbanda, ard 
Type-Writing are easily, quickly, and cheaply produced bythe 


AUTOCOPYIST 


Vs) yiu‘d ink, used with ordinary pen and paper. Auto-Circulars resemble 
written letters. Used atthe House of Lords, &c. 


AUTOCOPYIST DEPT. (A.£.T.Co., La.), 


London Wall, London, and 52 Princess Street, Manchester. 


RICHARD ANDERSON & CO., 
Successors to SANDERSON & CO. (Established 1852). 
Patronized by H.M. the QUEEN. Contractors to H.M. Government. 
Manufacturers and Erectors of every description of 






ELECTRIC. BELLS, 
SPEAKING-TUBES, &c, d&c., 
CHURCH-SPIRES AND CHIMNEY-SHAFTS 
REPAIRED. 


Ae EIGHT FIRST-CLASS PRIZE MEDALS. 
Price-Lists Post Free. 
22 Kirkgate Buildings, Huddersfield, 


, LEADENHALL a 101 LEADENHALL STREET, 
L 


Telegrams—** TONNERRE LONDON.” 








MADE WITH BOILING WATER. 


crPrSsS Ss 


CRATEFUL—COMFORTING. 


COCOA 


MADE WITH BOILING MILK. 
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SAMPSON LOW, MARSTON, & CO.S NEW BOOKS. 


BIRDS IN NATURE. Text by R. BOwDLer SHARPE, F.L.S., 


Coloured Plates of ea and other Illustrations by P. Ropar: Tr, as seen W ild i in Nature, and the surroundings in which they are found. In 


39 Superb C 
1 Vol. gto, Cloth Extra, 
“ A handsome quarto of very on autiful designs in colour. 
Review 


F.Z.S., Zoological Department, British Museum, &c. With 


The drawings are generally faithful and spirited ; are admirably reproduced."—Saturday 


‘* Mr. Sharpe's knowledge of the f rm and colour of birds is well shown in this beautiful work. The s’ze of the plates, quarto, insures a I'fe-size repro- 


duction of the living subject, ani their colour, at any rate, dozs justice, if it is not even too gorgeous for truth. 


should make it a delightful present to bird-lovers "—Sfectator, November 17 


THE WALKS ABROAD OF TWO YOUNG NATURALISTS. 
DAVID SHARP, M.B., F.L.S., F.Z.S., President of the Entomological Society of London, &c. 
Gilt, 7s. 6. 


** For boys wh» enjoy a country life we can warmly commend this bok. 


cuts illustrative of submarine life and insect developm-nt are exceedingly good." 
being Twelve Years’ Sporting Resinineanens of a Pioneer Planter in an Indian Frontier 


TENT-LIFE IN TIGER LAND: 


Distr.ct. 


The style of the author i is easy, perspicuous, and not too scientific. 
"—Saturiay Rez 


B y the Hon. JAMES INGLIS. Minister for Public Instruction, 
&e. 1V ol. Royal 8vo, with Numerous Coloured Illustrations. Cloth, 18s 


It is a fine edition, and its s.ze and finish 


From the French of CHARLES BEAUGRAND. By 
Numerous Illustrations. Demy 8vo, Cloth 


The wood- 





Sydney, N.S W. (‘* Maori”), Author of ‘‘Our New Zealand Cousins,” 


“ Mr. tae is’s stories of what he and hi, friends actually did in the jungles of an Indian frontier district outdo. in graphic power and exciting adventure 


anything that Mr. Rider Haggard has imagined.”’"—Pad/ Mall Gazette. 
Now Ready. 
HARPER’S MAGAZINE. Complete in itself. 
BESANT. W.th Nine Illustrations. 
GevtaT Ly (Frontispiec:).—A Likely S.ory. 


SAMPSON LOW, 


A Farce. 
lustrations 2 


London : MARSTON, SE ARLE. 


HIC 


Wholesale Manufacturer of 


MAKER 


WATKIN 
ANEROID BAROMETER. 


SOL 


THE NEW PATENT 
“TAME S J. 


All kinds of Meteorological Instruments, & c., 
8, 9, &10 Hatton Garden, London, F.C. 





THE CHRISTMAS NU MBER of 
Price One Shilling. 
Drawn by Cuartes Green.—The Viking’s Daughter. 
a WM. DEAN HOWELLS. 
Six Full-Paged. 
& RIVINGTON, 
rh leet Street, » EC. 


Contents :—The Last Mass: a Story. By WALTER 
From a Painting by F. S Cuurcu: owned by Mr. J. 
With Two Illustrations. By HAaxrex PENNINGYON.—&c. 


LIMITED, St. Duanstan’s House, Fetter Lan:>, 





The 


so made in one or two other forms, and 
It is marvellouslv 


accurate, guaranteed by the maker, and has been 


correctly described as 


The illustration represents the 


. the Inventor of the famous Range- 
three concentric circles of scales, and an 


Finder, is made with three Circles of Figures instead of 
sattached to the movement, and shows 
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This wonderful Instrument,the invention of Major 
Further Particulars on Application 


“THE ANEROID OF THE FUTURE.” 
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BIOLOGIA-GENTRALI~ AMERICANA ; 


Contributions to the Knowledge of the Fauna 
and Flora of Mexico and Central America. 
EpiTeD By F. D. GODMAN anp O. SALVIN. 
BO TA N WY. 

By W. BOTTING HEMSLEY, A.L.S. 

5 Volumes, Royal 4:0, with 111 Plates, some Coloured, 417 175. ed. 


London : DUL AU & CO., 37 Soho Square, W. 





st Published, 8vo, Price 75. 6d. 
FORCE AND ENERGY: 
A THEORY OF DYNAMICS. 
By GRANT ALLEN. 


Lendon: LONGMANS, GREEN, & CO. 





Just Published, vo, Price ce 155. 


PHYSICAL REALISM: 
Being an Analytical Philosophy from the 
Physical Objects of Science to the Phy ical 

Data of Sense. 
By THOMAS CASE, M.A., 
Fellow and Senior Tutor, C.C.C 


LONGMANS, 


» Oxford. 


London : GREEN, & CO. 


BOOKS FOR LOVERS OF NATURE. 


Complete in Four Series, 12s. 6¢. each. 


FAMILIAR WILD BIRDS. By W. 


SWAYSLAND. Each containing 40 Full-page exquis:te Coloured 
Illustrations. Also publishing in Monthly Parts, 6d. 





Complete in Five Series, 12s. 6c. each. 


FAMILIAR GARDEN FLOWERS. 
Descriptive Text by SHIRLEY HIBBERD. F.R.H.S., 
Coloured Plates by F. E. HULME, F.L.S., in each Series. 


With 
and 40 


Complete in Two Series, 12s. 6d. each. 


FAMILIAR TREES. 3y G. S. BouLcer, 
F.L.S., F.G.S. With exquisite Illustrations in Colours, from Original 
Drawings by W. H. J. BOOT, prepared spec.ally for this New and 


Original Work. 


Complete in Five Series, 12s. 6d. each, 


| FAMILIAR WILD FLOWERS. 
HULME, F.L.S. Also publishing in Monthly Parts, 6¢ 
contains 40 Coloured Plates, with Descriptive ‘lext. 


EUROPEAN BUTTERFLIES AND 
MOTHS. By W. F. KIRBY. With 61 Life-like Ccloured Plates. 
Demy 8vo, Cloth. 35s. Als» Publishing in Monthly Parts, ¢d. 


EUROPEAN FERNS: their Form, Habit, 
and Culture. By JAMES BRITTEN, F.L.S. With 7° Facsimile 
Coloured Plates painted from Nature by D. BLAIR, F.L.S. Demy 
4to, Cloth Gilt. ars. 


By F. E. 


Each Series 


Complete in Four Vols., 5s. each. 


GARDENING, CASSELL’S POPULAR. 


A Comprehensive Prectie al Guide to the Successful Cultivation of 
Flowers, Fruit, and Vegetables. Also publ.shing in Monthly Parts, 72 


CASSELL & COMPANY, Lrv., Ludgate Hill, London. 
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SUBSCRIPTIONS TO “NATURE.” 


ae a oe ce 
na a ee es 


Quarterly. . wc cee srr wcsrcenn F 
To the United States, the Continent, &c. :— ‘ 
s. ° 

i ne ee ee ae ee ee, 
Le nn ee ae are ae 
a a a ee ee. 


To India, China, and Japan :— 
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CHARGES FOR ADVERTISEMENTS 


Three Linesin Column 2s, 6d. 9d. per Line after. 


Sf a. 6 
One-Eighth Page, or Quarter Column. . . .0 18 6 
Quarter Page, or Halfa Column. . . ...1 15 0 
Halt a Page, ora Column. . 1. so ow of § O 
Pier wi a ae ae 


Uoney Orders payableto MACMILLAN & CO. 
OFFICE : 29 BEDFORD STREET, STRAND, W.C. 





Diary ‘of Societies. 


LONDON. 


THURSDAY, Novemser 22. 

Rovat Society, at 4.30.—On the Specific Heats of Gases at Constant 
Volume; Preliminary Note: J. Joly.—(r) Report of Researches on 
Silicon Compounds and their Derivatives, Part I.; (2) Preliminary Note 
on a Silico-Organic Compound of a New Type : Prof. J. E. Reynolds, 
F.R.S.—On the Magnetization of Iron and other Magnetic Metals in very 
Strong Fields: Prof. Ewing, F.R.S., and W. Low.—The Waves on a 
Rotating Liquid Spheroid of Finite Ellipticity : G. H. Bryan. 

SocieTY OF ‘lELEGRAPH-ENGINEERS AND ELECTRICIANS, at 8.—On a 
System of Electrical Distribution: Henry Edmunds. 


SATURDAY, Novemser 24. 

Puvsicat Society, at 3.—~On the eer of the Luminosity of 
Coloured Surfaces: Capt. Abney, R E., F.R.S.—On the Suppressed 
Dimensions of Physical Quantities: Prof. ’Rhcker F.R.S. 

Essex Fieitp Cuus, at 7.—Report on the Conference of Delegates held at 
the Bath Meeting of the British Association: Prof. R. Meldola, F.R.S.— 


The Late Colonel Russell’s Contributions to Photography: Prof. R. Mel- 
dola, F.R.S 
SUNDAY, November 25. 
Sunpay Lecture Society, at 4.—Trades Unionism for Women; with a 
Reference to the Recent Strike of the Match Girls : Miss Orme. 
MONDAY, NovEMBER 26. 
Society or Arts, at 8.—Light and Colour; Captain W. de W. Abney, 


ii TUESDAY, November 27. 

ANTHROPOLOGICAL INSTITUTE. at 8.30.—A Gold Breastplate from an 
Ancient Peruvian Grave ; exhibited by the President.— Marriage Customs 
of the New Britain Group: Rev. Benjamin Danks.—The Survival of 
Corporal Penance : Osbert H. Howarth. 

INsTITUTION oF CiviL ENGINEERS, at 8.—The Witham New Outfall 
Channel and Improvement Works: J. Evelyn Williams. 

University CoLtLeGcE BroLocicat Society, at 5.—Polymorphism: Dr. 
G. i. Fowler. 

WEDNESDAY, Novemser 28. 

Society or Arts, at 8.—The Phonograph: Colonel Gouraud. 

FRIDAY, Novemser 30. 

Roya Society, at 4.—Anniversary. 

InstiruTION oF Civit ENGINEERS, at 7.30.—The Covered Service- 
Reservoir of the Southampton Corpor ation : Edwd. T. Hildred.—On the 
New High-Level Storage-Keservoir for the Grand Junction Waterworks 
Company at Hanger Hill, — Herbert Ashley. 


THE SCIENTIFIC LANTERN SLIDES 


Produced by E. WARD, MancuestTeR, last Season, having been received 
with so much favour, he respectfully invites EARLY ORDERS from 
Lecturers and others, while the light is most favourable for the production. 


EDWARD WARD, F.R.M.S., 
249 OXFORD STREET, MANCHESTER. 


List for One Stamp. 





Horse ds 


ACID PHOSPHATE. 


A liquid preparation of the phosphates, recommended by 
physicians for 


Dyspepsia, Mental and Physical Exhaustion, 
Nervousness, Weakened Energy, Indigestion, 
As a Drink in Fevers, Etc. 


It makes a Delicious Drink. Invigorating and Strengthening. 
For sale by all chemists. 


Pamphlet sent post paid on application to 


Rumford Chemical Works, Providence, R.I., U.S.A, 


GILCHRIST LANTERNS 


CHEMICAL & ELECTRICAL EXPERIMENTS. 


As used by Wm. Lant Carpenter, Esq., BA., and Prof. Forges, 
Trade Hall, Manchester, before sooo people. 


HUGHES'S PATENT ROTARY TRIPLE Combination 
Optical Lantern for Electric or Limelight, fitted with a new form of powerful 
Oxyhydrogen MICROSCOPE with Highest-class Objectives, showing 
Eye of Fly 18 feet in diameter. 

The GILCHRIST Lantern for PHYSICAL EXPERIMENTS 
and SPECTROSCOPE Work, and OPTICAL LANTERN for 
Diagrams, &c. This magnificent Instrument will give perfect marginal 
definition. Suitable for Colleges and School Demonstration. 

any erg tet ATTACHMENT for adapting to any Lantern. 
New Pattern, £7 15 

DIRECT NICOL PRISM POLARISCOPE. 

PATENT PAMPHENGOS gives 12-feet Pictures. 
Esq., compares it to the Limelight. £2 10s. 

The DOCWRA TRIPLE. Finest Instrument inthe World. Prize 
Medal. Highest Award, Photographic Exhibition. 

BIUNIALS. Elegant Brass Fronts, complete Outfits, Gas-bag, &c., 
415 155. 60,000 Slides, 300 Lecture Sets, Science Lectures, &c. Cheapest 
and Best for High-class Work. Illustrated Catalogue, 300 pages, rs. ; 
Postage, 34. ; ditto Pamphlets, 3d. 


W. C. HUGHES, 


Patentee, Inventor, and Specialist, 
BREWSTER HOUSE, MORTIMER ROAD, KINGSLAND, LONDON, N., 


Inventor of the Giant Aphengescope, Optical and Physical Apparatus 
of the Highest Class. 





Free 


B. J: MALDEN, 


STAN LEY ies 


Mathematica! Instrument Manufacturer to H.M. Government, Counci! cf 
India, Science and Art Department, Admiralty, &c. 








Mathematical, Drawing, and Surveying Instruments 
of Every Description, 
Of the Highest Quality and Finish, atthe m.ost Moderate Prices. 
Illustrated Price List Post Free. 


W. F.S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
Gotp MEDAL in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal. Architects’ Exhibition, 1886. 


Address: —GREAT TURNSTILE, HOLBORN, LONDON, W.C 
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Estab. 1852. . PERKEN, SON, & RAYMENT. “OPTIMUS. m Dignan and 


- pn BIUNIAL LANTERN. 

Panelled Mahogany Body and Moulded 
Foot, picked out with Black, Japanned 
Stages and Tubes, Achromatic Photogra- 
phic Front Lenses, Compound a: 


Ditto, ditto, with Brass a= and Sliding 
Tubes £ 80 
“OPTIMU $” TRIPL E LANTERN. 

) Mahogany Body and 

Foot, picked out w.th Black, Brass Stages 
and Tubes, Achrcmatic Photographic 
Front Lenses, Compound Condensers, 

£14 100 

Lf fitted with 3draw Telescopic Tubes and 

extra Front Lenses, a further charge. Also 

for Gas Jets, Taps, and Bags. 
SUPERIOR WORKMANSHIP GUARANTEED, 





99 HATTON GARDEN, LONDON, E.C. 


F. H. BUTLER, M.A.0xon., A.R.S.Mines, &c., 
NATURAL HISTORY AGENCY, 
148 BROMPTON ROAD, LONDON, &.W., 


NEAR THE BRITISH NATURAL HISTORY MUSEUM. 


to Stock :—A large series of Rocks from the 








Spec imens rece y added 
Lizard, Charnwood Forest, Wa kshire, and the Isle of Mull; sections of 
Norite, Limburgite, Garnet-( yro, Cornish Epidiorite, Rowley Basalt 
and Ash, erate, and -Conglomerate from the Wrekin district ; sor me 





s of British Fi ossils ; Blue Barytesand Iridescent Pyrite 





2000 ¢ 
on Ca Cumberland ; and an importation of Skins of South Austra alian 
Mammals and Birds, Lapidz ary’s s work executed on the premises, 





Mr. en NSON, 07 REGENT StREEY (late 277 Strand), begs to an 
2 Bia received some very Choice Minerals, suitable for 





Special Collections suitable for the Explorer, Teacher, and Student. 


Scientific Apparatus of all kinds. 


GEM STONES. 
STONES CUT AND MOUNTED. LEssoONsS GIVEN. 
SAMUEL HENSON, 
97 REGENT STREET, 
LONDON, W. 


jamune’s HALL.) 


_MOR ELLA ‘MARMALADE, 


RS FROM ST 






The cious of all Preserves; also, the strictly non- cone Wine, 
MORELLA, still and sparkling | ts of the famous Kent Morella 
Cherry, can be bought of, r throu y Grocer, and of the Makers: 


SONS, MatpsToneE. 


THOMAS ( RANT & 
THIS 


HOLLOWAYS PILLS Raa 


Is unequalled in the Cure of all Siennione ¢ of the LIVER, 
STOMACH, KIDNEYS AND BOWELS. A Great PURI. 
FIER of the BLOOD; a Powerful Invigorator of the 
System, if suffering from WEAKNESS AND DEBILITY, 
and is unequalled in Complaints incidental to Females. 


THE BREWERS’ GUARDIAN : 


A Fortnightly Paper devoted to the Protection of Brewers’ Interests, 
Licensing, Legal, and Parliamentary Matters. 








Hor TraDEs; aND WINE AND Spirit TRADE 


REcorD. 


Review OF THE MALT AND 


The Organ of the Country Brewers. 


“ The Brewers’ Guardian’ ublished on the evening of every alternate 
fe , and is the only jou ws fficially connected with brewing interests 
6d. per annum post free, dating from any quarter-day. 

Registered for transmission abroad. 





Ss pscription, 16s. 
Single copies 1s each. 
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——t 


Discounts and 


This Magic Lantern is efficient for exhibitions. The Lens gives crisp 
definition, being a superior achromatic photographic combination, with Rack 
and Pinion. The Condenser is composed of ‘Iwo Plano-Convex Lenses of 
4-inch diameter, and the Three Wick Refulgent Lamp yields a brilliantly 
Japanned Body. 

£4 s.d. 
Complete in Box ... oe I 13 
Student's Lantern (to take demonstra aie 

tank) with Brass Sliding Tube... 2 
Mahogany outside Body .. 2 
Mahogany outside Body, Bra: ass Stages and 

Sliding Tubes... 3 12 
Mahogany outside Body, Panelled ‘Door, 

Brass Stages and Sliding Tubes. so .. 4 
Russian Iron Body, B.ass Sliding ‘Tube... 2 
Russian Iron Body, with Side Door, Brass 

Slding Tube _... ee eee 


MAGIC LAN TE RN SL IDES IN GREAT VARIETY. 


NN 





NORTH BRITISH AGRICULTURIST, 


the chief Agricultural Journalin Scotland, circulates extensively amorg 
Landowners, Farmers, Resident Agents, ‘and others interested in the 
management of land throughout the United Kingdom. 

The AGRICULTURIST is published everyWednesday afternoon in time 
forthe Evening Mails, and contains Reports of all the principal British and 
Irish Markets of the week. 

Thespecialattentionof Land Agentsisdirected tothe AGRICULTURIST 
as a best existing papersfor Advertising Farms tobe Let and Estates 
for Sale. 

Advertisers addressing themselves to Farmers will find the AGRICUL- 
FURIST a first-class medium for reaching that Class. 

Price 3¢. By post 3}¢. Annual Subscription, payable in advance. 14s. 

Otfices—377 High Street, Edinburgh, and 145 Queen Victoria Strect, 
London, E.C. Money: Orders anne to C. and R. ANDERSON. 








THE ZOOLOGIST: 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 


Third Series. Edited by J. E. Hartina, F.L.S., F.Z.S., member of the 
British Ornithologists’ Union ; contains— 

Original Articles by well-known naturalists in every branch of zoology; 
habits of animals; arrival and departure of migratory birds ; occurrence of 
rare birds; distribution and migration of British fresh-water fish; new or 
rare marine fish; local aquaria; British reptiles; British land and fresh- 
water mollusca, with remarks on the haunts and habits of the species; and 
other matters of general interest to those who delight in natural history. 
Reports of the Linnean, Zoological, and Entomological Societies. Reviews 
of natural history books. Occasional translations from fereign zoological 
journals of important and interesting articlesin various branchesof zoology. 
There are occasional woodcuts. 


SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 








On the 1st of every Month, Price ili 
THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY 
Edited by Joun T. CaRkINGTON, 
With the Assistance of 
FREDERICK Bonn, F Z.S RICHARD SOUTH. 


Epwarop A. FitcH, F.L.S. J. Jenner WEIR, F.L.S. 
F. Bucnanan Wuite, M.D. 

Contains Articles by well-known En tomologists on all branches of the 
Science; on Insects injurious or beneficial to Farm or Garden; Notes on 
Habits, Life-Histories; occurrence of Rarities, &c., there are Monthly 
Lists of Duplicates and Desiderata. 

Wooncut ILtustraTions and occasional LIrHoGRAPHED and CHRoMOo- 
LITHOGRAPHED PLATES. 


SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 





THE ENTOMOLOGIST’ Ss MONTHLY 
MAGAZINE. 
Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations. 
Conducted by C. G. Barrett, J. W. DovGras, W. W. Fow er, M.A. 


F.L.S., R. McLacutan, F.R.S., E. SaunpDers, F.L.S., and 
Es STAINTON, F.R.S. 


This Magazine, commenced in 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the British Isles. 

Subscription—Six Shillings per Volume, post free. 
mence with the June number in each year. 

Vols. I. to IX. ros. each to purcivasers of complete sets : 
volumes may be had separately or together, at 7s. each. 

London: GURNEY & JACKSON (Mr. Van Voorst’s successors), 
t Paternoster Row. 

N.B.—Communications, &c., should be sent to the Editors at the above 

aldress. 


The volumes com- 
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New Ready, Part XLIII., Price 35. 62. 


BRAIN 


A Journal of Neurology. 
Edited for the Neurological Society of London by A. DE WATTEVILLE. 


Contents. 
ORIGINAL ARTICLES :— 
Spinal Localization as indicated by Spinal Injuries. By William Thorburn, M.D., B.S. (Lond.), F.R.C.S. 
The Pathological Anatomy of a Case of Locomotor Ataxy, with Special Reference to Ascending Degenerations in the Spinal 
Cord and Medulla Oblongata. By W. B. Hadden, M.D., F.R.C.P., and C. S, She rrington, M.A., M.B. 
On the Evolution of the Central Nervous System of Vertebrata. sy J. Bland Sutton, F.R.C.S. 
The Epileptic Paroxysm. By James Oliver, M.D., F.R.S. (Edin.) 
Inhibition. By Charles Mercier, M.B. 
Discussion on Dr. Charles Mercier’s Paper by— 
Dr. Hughlings-Jackson, 
Dr. Francis Warner. 
Dr. W. H. Broadbent, 
Dr. Savage. 
Dr. Cattell. 
Reply of Dr. Mercier. 
CRITICAL DIGESTS :— 
On the Morbid Anatomy of Friedreich’s Disease. By T. A. Ormerod, M.D. 
Chronic Hereditary Chorea. By W. P. Herringham, M.D. 
ABSTRACTS OF BRITISH AND FOREIGN JOURNALS :— 
Current Nerve Anatomy and Physiology. By Alex. Hill, M.D. : 
Pugibet on Paralyses in Dysentery and Chronic Diarrhcea of Hot Countries. By Fortescue Fox, M.D. 


MACMILLAN & CO., LONDON. 





DOUBLE NUMBER. Profusely Illustrated, Price 1s., by Post 15. 3d. 


The English Filustrated dDagazine 


CHRISTMAS (December) NUMBER 


Contains Twelve Full-page Plates, besides Numerous other Illustrations, by C. E. PERUGINI, HENRY RYLAND, 
WILLIAM PADGETT, GEORGE MORTON, W. BISCOMBE GARDNER, HARLOWE, W. J. HENNESSY. 


I, A STUDY IN CHALK. From a Drawing by C. E. IX. THE ANGLER’S SONG. From Isaac WALTON. 
PERUGINI. (Fyvontispiece.) With Illustrations, &c., by HUGH THOMSON. 
II, LA BELLE AMERICAINE, By W. E. Norris. X. WASSAIL. By P. SHAW JEFFREY. 
III, SURREY FARM HOUSES. By GRANT ALLEN. XI. MACBETH ON THE STAGE. By W. ARCHER 
With Illustrations by BiscomBE GARDNER. and RospeRt W. LowE. 
THE HOUSE THE WOLF. Chapters V., VI. With Illustrations by ZoFFANY, DAWEs, HARLOWE, 
(continued.) By S. J. WEYMAN. RoMNey, HENNESSY, and SCHARF. 


V. BEATRICE AND HERO. From a Drawing by , TI'e FAREWE © caeaiie s eerruane 
Henry RYLAND. XIT,. LOVE’S FAREWELL. By MicHaet Drayton. 


: = — . —a With Illustration by HENRY RYLAND. 
VI. A RAMBLE THROU NORMANDY. By R.j vi oan mpg i 
Owes Ansan OUGH NORMANDY. By R. | x311, SANT’ ILARIO, Chapters VI.-VIII. (continued. 


With Illustrations by HERBERT RAILTON. By F. MARION CRAWFORD, Author of ‘* Mr, Isaacs,” 


VII. ONE NIGHT. By Arruur PATERSON. a? Dr. Claudius,” “* Paul Patoff,” &c. ; 
VIII THE FERRY GIRL, From a Drawing by WILLIAM | XIV. IDLE MOMENTS. From a Drawing by GEORGE 
PADGETT. MORTON. 


MACMILLAN & CO., LONDON. 


No. 350. DECEMBER 1888. Price 1s. 


MACMILLAN’S MAGAZINE. 


CONTENTS. 








I.—CRESSY. By Bret HArtTe. (Coneluded.) 7.—SOME LESSONS FROM THE BIMETALLIC 

2,—HOW THE GERMAN SOLDIER IS MADE. By an CONFERENCE. By C. B. RoyLANce KENr. 
ENGLISH COMPANY-OFFICER. 8.—MRS. BARRETT BROWNING. 

3-—SIR RICHARD FANSHAWE. By J. W. MACKAIL. 9.—ENGLISH SAPPHICS. 3y the Hon. HALLAM 

4.—NAMES IN FICTION, By Georce SaInTsBurY. TENNYSON. 

5.—SANDRO GALLOTTI. 10.—MAROONED, By W. CLARK RussELt. Chapters 

6.—RUSSIA AND ENGLAND. By H. G. KEENE. Nay Ue 


MACMILLAN & CO., LONDON. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


** To the solid ground 
Of Nature trusts the mind which builds for aye.” —WoORDSWORTH. 











” No. 996, Vor. 39 _THURSD. AY, ‘NOVE MBER 29, 1888, [PRICE 15 CENTS. 

















Registered as a Newspaper at the e Geners al Post Office. ] {All Rights are Reserved 


THE NEW PATENT | BROWNING’S 


WATKIN ANEROID BAROMETER, | NEW THREE-WICK LANTERN FOR 1889. 


This wonderful In- | 
strument, the invention 
of Major WATKIN, 
R.A., is made with | 
three Circles of Figures | 
instead of ome, thus | 
giving amuch more open 
scale, combined with | 
greater length of range. | 
It is marvellously accu- 
rate and sensitive, and | = 
has been correctly de- = 

















non See 





scribed as the } — : 
‘*Aneroid of the | Rack Achromatic Front: 4-inch Condensers, Powerfi A Th 
Future.” Wick Lamp, in strong Wood Case, Price £2, or wi Four. 
Wick Lamp, £2 5s. 
This is an admirable Lantern for making Pnotegraphic 


J . J ° H | C KS, Eni. wrgements, 


8,9, & 10 JOHN BROWNING, 
Hatton Garden, Optical and Physical Instrument Maker, 
London, E. C. 63 STRAND, LONDON, W.C. 


B E EO K’S | NEGRETTI & ZAMBRA'S CHRISTMAS PRESENTS 
PHOVOGRAPHIC LENSES: 

















WITH 


IRIS DIAPHRAGM. 


SaduvMdn 
ANV VHNIND ANO 


USEFUL AND 
ORNAMENTAL. 


Mr. LATCHMORE, of Hitchin, says :—‘‘I have tried the 
Beck Lens fitted with Iris Diaphragm supplied by your firm 


| ae : 

some time since. As you are aware, I have a shelf full a OPERA, RACE. ¢ & FIELD GLASSES. 
| 
| 





OF EVERY DESCRIPTION 
Barometers, Microscopes, Telescopes, 
siagic Lanterns, &e., &e. 


lenses by makers of repute, but the process of natural selection 
compels me irresistibly to use the Aeck Lens, not only on 
iccount of its optical excellence, but for the extreme convenience 
Pr all We 


“NEGRETT! di ‘ZAMBRA, 


ICIANS AND ScieENTIFIC INSTRU MAKEKS TO TRE QUEEN 


f the Adjustable Diaphragm.” 
Full Particulars Free on application to 


- R. & J. BECK, 


— 68 CORNHILL, LONDON, E.C. 


HOLKORN VIADUC I, ( 
Branches :—45 CORNHI LL: 122 REGENT SIrREET. 
Pho tograp ers e CKYSTAL PAi ACE 
N 1 Z.’s Large 1 \ gue, 1200 | gs, I 


2 Nhs. 6:85. Telag aplic Address, “Neg 
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LIVERPOOL SCHOOL BOARD. 


The Liverpool School Board require early in January next the services of 
an additional ASSISTANT SCIENCE D&MOM sTRATOR, qualified to 
take part in the demonstrations in Mochan‘cs and Domestic Economy given 
in the Schools, and to give experimental instruction in Elementary 
Chemistry. 

Salary £100 first year, rising in four years to £129, wi.h an extra annual 
payment of from £3 to £1t if applicant holds Science and Art Certificates 


and University distinctions, and also a small proportion of the grant received 
for the classes taught (if any) under the Science and Art Departinent. 
Applications, stating age, qualifications, and experience, must be received 


not later than MONDAY, DeCEMBER 10, addressed to 


EDWARD M. HANCE, 
Clerk to the Board. 
Municipal Offices, November 27, 1£88. 








THE ZOOLOGIST : 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 


Chird Series. Edited by J. E. Hartine, F.L.S., F.Z.S., member ofthe 
British Ornithologists’ Union ; contains— 

Original Articles by well-known naturalists in every branch of zoology ; 
habits of animals: arrival and departure of migratory birds ; occurrence of 
care birds; distribution and migration of British fresh-water fish ; new or 
fare marine fish; local aquaria; British reptiles; British land and fresh- 
water mollusca, with remarks on the haunts and habits of the species; and 
other matters of general interest to those who delight in natural history. 
Reports of the Linnean, Zoological, and Entomological Societies. Reviews 
of natural history books. Occasional translations from foreign zoological 
journals of important and interesting articlesin various branchesof zoology. 
There are occasional woodcuts. 


SIMPKIN, MARSHALL, & CO., Stationers’ HallCourt. 


On the 1st of every Month, Price Sixpence 
THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY. 
Edited by Jounn T. CargrInGTON, 
With the Assistance of 
Freperick Bonn, F Z.S. RICHARD SouTH. 


Epwarp A. Fitcn, F.L.S. J. Jenner Weir, F.L.S. 
F. BucHanan Wuirte, M.D. 


Contains Articles by well-known Entomologists on all branches of the 
Science; on Insects injurious or beneficial to Farm or Garden; Notes on 
Habits, Life- Histories; occurrence of Rarities, &c., there are Monthly 
Lists of Duplicates and Desiderata. 

Woopcur ILLusTRATIONS and occasional LirHoGRAPHED and CHROMO- 
LiTHOGRAPHED PLATES. 


SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 


Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations. 


Conducted by C. G. Barrett, J. W. DovGras, W. W. Fow.er. M.A, 
F.L.S., R. McLacuvan, F.R.S., E. Saunpers, F.L.S., and 
H. T. Stainton, F.R.S. 


This Magazine, commenced in 1864. contains standard articles and notes 
o1 all subjects connected with Entomology, and especially on the Insects of 
che British Isles. 

Subscription—Six Shillings per Volume, post free. 
mence with the June number in each year. 

Vols. I. to IX. ros. each to purchasers of complete sets: the succeeding 
v>lumes may be had separately or together, at 7s. each. 

London: GURNEY & JACKSON (Mr. Van Voorst’ssuccessors), 
1 Paternoster Row. 

N. B.—Communications, &c., should be sent to the Editors at the above 

aldress. 





The volumes com- 








SECOND EDITION. 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s. 72. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS ; 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy 8vo, 480 pp., Illustrated with 1600 Woodcuts. 
Most Complete and Cheapest List of Apparatus. 


JOHN J. GRIFFIN anp SONS, 22 GARRICK STREET, 
LONDON, W.C. 








LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHAM, 


Who last week sent to his subscribers Planaria lactea, with sketch 
and description. He also sent out Limnias annulatus, Fredericella sultana, 
brachionus pala. Melicerta ringens, Stephanoceros, Stentors, Volvox glo- 
bator; also Amoeba, Hydra, Vorticella, Crayfish, and other Specimens for 
Biological Laboratory work. 

Weekly announcements will be made in this place of Organisms T. B. 
is supplying. 


Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for Subscription of £1 15., 
or Twelve Tubes for tos. 6d. 


Portfolio of Drawings, Eleven Parts, 1s. each. 





ACKROYD’S WEATHER FORECAST 


CHART, for Hall and o:her Barometers. 15. 1d@. Post free.— 
I aaeaeatia M.E., Morley, near Leeds. Registered Stationers 
Hall. 


GILCHRIST LANTERNS 


CHEMICAL & ELECTRICAL EXPERIMENTS. 


As used by Wm. Lant CarpEenTER, Esq., B A., and Prof. Forpes, Free 
Trade Hall, Manchester, before sooo people. 


HUGHES'S PATENT ROTARY TRIPLE Combination 
Optical Lantern for Electric or Limelight, fitted with a new form of powerful 
Oxyhydrogen MICROSCOPE with Highest-class Objectives, showing 
Eye of Fly 18 feet in diameter. 

The GILCHRIST Lantern for PHYSICAL EXPERIMENTS 
and SPECTROSCOPE Work, and OPTICAL LANTERN for 
Diagrams, &c. This magnificent Instrument will give perfect marginal 
definition. Suitable for Colleges and School Demonstration 

MICROSCOPE ATTACHMENT for adapting to any Lantern. 
New Pattern, £7 155. 

DIRECT NICOL PRISM POLARISCOPE. 

PATENT PAM PHENGOS gives 12-feet Pictures. B. J. MALDEN, 
Esq., compares it to the Limelight. £2 105. 

The DOCWRA TRIPLE. Finest Instrument inthe World. Prize 
Medal. Highest Award, Photographic Exhibition. 

BIUNIALS. Elegant Brass Fronts, complete Outfits, Gas-bag, &c., 
415 158. 60,000 Slides, 300 Lecture Sets, Science Lectures, &c. Cheapest 
and Best for High-class Work. _ Illustrated Catalogue, 300 pages, rs. ; 
Postage, 3d. ; ditto Pamphlets, 3d. 


W. C. HUGHES, 


Patentee, Inventor, and Specialist, 
BREWSTER HOUSE, MORTIMER ROAD, KINGSLAND, LONDON, N., 


Inventor of the Giant Aphengescope, Optical and Physical Apparatus 
of the Highest Class. 








> SN aa 


Mathematical Instrument Manufacturer to H.M. Government, Council of 
India, Scienceand Art Department, Admiralty, &c. 


Mathematical, Drawing, and Surveying Instruments 
of Every Description, 
Of the Highest Quality and Finish, atthe m.ost Moderate Prices. 
Illustrated Price List Post Free. 


W. F. S. obtained the only Medal in the Great Exhibition of 1862 fo? 
Excellence of Construction of Mathematical Instruments, and the only 
Gotp MEDAL in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Address: —GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


THE SCIENTIFIC LANTERN SLIDES 


Produced by E. WARD, MANCHESTER, last Season, being been received 
with so much favour, he respectfully invites EAKLY ORDERS from 
Lecturers and others, while the light is most favourable for the production. 


EDWARD WARD, F.R.M.S., 
249 OXFORD STREET, MANCHESTER. 


List for One Stamp. 
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E FOR PROJECTION Gives better results than,any other form 


of Lantern Polariscope. 
For Particulars of POLARISCOPES 
mr, Jand MICRO-POLARISCOPES for 
Mm Screen Projection, LANTERN MI. 
a‘ es CROSCOPES, OPTICAL and ELEC- 
ime oe I RIC LANTERNS, SLIDES, &c.,see 


SI] Catalogue, 4 Stamps. 
Scientific Apparatus of every Descrip- 


° ° : 2 
tion for Colleges, Institutions, &c. 
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NEWTON &CO 
WAKERS 


LONDON, Silver Medal Inventions Exhibition 188s. 


NEWTON & CO., 


Manufacturing Opticians to the Queen 
WVHA J] and the Government, Agents by Ap- 

mT it OTITUTT TTT TAITTTTTT TTT | TMT | Ii") | pointment to the Science and Art Dept. 

AULA | ae ‘ FLEET STREET, Lonpon. 








6 99 Discounts and 
estab.1952. PERKEN, SON, & RAYMENT. OPTIMUS.” Pisons at 
“OPTIMUS” BIUNIAL LANTERN. 
Panelled Mahogany Body and Moulded 

Foot, picked out with Black, Japanned 
Stages and Tubes, Achromatic Photogra- 
phic Front Lenses, Compound Condensers, 





This Magic Lantern is efficient for exhibitions. The Lens gives crisp 
definition, being a superior achromatic photographic combination, with Rack 
and Pinion. The Condenser is composed of ‘Iwo Plano-Convex Lenses of 
4-inch diameter, and the Three Wick Refulgent Lamp yields a brilliantly 
illuminated picture. Japanned Body. 

4 s.d. 
30 


Complete in Box s+ es oo IE 


| 
| 
£5 12 0 | 

Ditto, ditto, with Brass Stages and Sliding dco ane) ahs 

oe 2 80 | Student’s Lantern (to take demonstrating 
| 
} 
| 


Tubes 





“OPTIMUS” TRIPLE LANTERN. 


tank) with Brass Sliding Tube 220 

~) Panelled Mahogany Body and Moulded | Mahogany outside Body oo one 2 26 
SS Foot, picked out with Black, Brass Stages | Mahogany outside Body, Brass Stages and 

and Tubes, Achromatic Photographic Sliding Tubes we a eee 
Front Lenses, Compound Condensers, Mahogany outside Body, Panelled Door, 

14 100 . Brass poreeee yee Re , oo 4 20 

Lf fitted with 3-draw Telescopic Tubes and ussian tron Body, brass Sliding lube... 2 5 0 
pd Front Lenses,  icoerama. Also | Russian Iron Body, with Side Door, Brass 

for Gas Jets, Taps, and Bags. Sl ding Tube ee eT 2100 

SUPERIOR WORKMANSHIP GUARANTEED. MAGIC LANTERN SLIDES IN GREAT VARIETY. 


99* HATTON GARDEN, LONDON, E.C., 


JOURNAL OF THE ROYAL MICRO- M E TE O R i . i E Ss. 


SCOPICAL SOCIETY. : 
JAMES R. GREGORY has a Fine Series of SPECIMENS of the 
(Published in February, April, June, August, October, and December). above, including the nevly-described one of Favarts2 Counry, Texas: also 
rr ~ MANY RARITIES, Inciuding— 
idler ge fgg ; GROSNAJA, NAGAYA, MOORESFORT, CASTALIA, 
Edited by FRANK CRISP, LL.B., B.A., one of the Secretaries of the ST. MESIUM; 


: istance of A. W. BENNETT, M.A., B.Sc., F.L.S. ; : . ; 
Fes ieee en C0. | heen: Moen je ZR R also METEORIC IRONS and recently-described METEORITES for 


G. Hess, M.A., M.D.; and J. ARTHUR THomson, M.A., Fellows of | SALE or ExcHANGE at Moderate Prices, at his Museum, 


Rayo the TRANSACTIONS and PROCEEDINGS of the 88 CHARLOTTE STREET, FITZROY SQUARE, 
i LONDON. 


Society, this Journal contains as a special feature a CLASSIFIED SUM- 
MARY OF CURRENT RESEARCHES relating to Zoology and Botany ee sudan — 

















(more especially Invertebrata -~ ee gp ee earn On the rstof every Month. 
of Abstracts of the principal Papers published in the leading Journals, 
Transactions, &c., of all countries. oh : ye jo U RNAL OF BOTAN . - 
No such a summary of the scattered periodical literature of British and BRITISH AND FOREIGN. 
Foreign Biological and Microscopical work is elsewhere to be obtained, - ea 
obviating as it does the difficulty that has hitherto been experienced by Edited by James Britten, F.L.S., British Museum. 
Zoologists, Botanists, and Microscopists in keeping au courant with what Contents :—Original Articles by leading Botanists.—Extracts. and 


is being done by their fellow-workers of this and other countries. Notices of Booksand Memoirs.—Articles in Journals.—Botanica) News.— 


Henrietta Street, Covent Garden Proceedings of Societies. : 
pias ad 2 bee hee Street, Edinburgh. Solis Price rs. 3¢. Subscription for One Year, payable in advance, res. 
London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. 


NORTH BRITISH AGRICULTURIST, 

= O it C E A N D E N E = G Y . the chief Agricultural Journalin Scotland, circulates extensively among 
’ Landowners, Farmers, Resident Agents, and awe interested in the 

management of land throughout the United Kingdom. 

A THEORY OF DYNAMICS. The AGRICULTURIST is published every Wednesdayafternoon in time 

forthe Evening Mails, and contains Reports of all the principal British and 


q ‘i Irish Markets of the week. 
By GRANT ALLEN. Thespecialattentionof Land Agentsisdirected totheAGRICULTURIST 


2 fthe best existi apers for Advertising Farms tobe Letand Estates 
London: LONGMANS, GREEN, & CO. ae . 


Advertisers addressing themselves to Farmers will find the AGRICUL - 
. . TURIST a first-class medium for reaching that Class. 3 
20 pp., Crown 8vo, Printed Cover. Price 3¢. By post 3}¢. Annual Subscription, payable in advance. r4s. 


Otfices—377 High Street, Edinburgh, and 145 Queen Victoria Street, 
M U 5 z Cc A L ‘S A N D. London, E.C. Money Orders payableto C. and R. ANDERSON. 
A PAPER READ EY 


> AN 
CECIL CARUS-WILSON, F.G.S., &c., HOLLOWAY S OINTMENT INFALLIBLE 
At the Bournemouth Society of ey Science, on Friday, November 2, Ser BAD LEGS, BAD BREASTS, OLD WOUNDS, SORES and 


REMEDY 
ULCERS. If effectually rubbed on the Neck and Chest, it cures 
SORE THROATS, BRONCHITIS, COUGHS and COLDS; and for 
ALTHORNE, WEST BOURNEMOUTH, HANTS. GOUT, RHEUMATISM, and all Skin Diseases it is unequalled. 








Just Published, 8vo, Price 7s. 6d. 
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MESSES. BELL’S 


RECENT BOOKS. 


NEW VOLU MES OF THE CAMBRIDG E MATHEMATICAL SERIES. 


MATHEMATICAL EXAMPLES. Pure 


Mensuration, Theory of Equations, Analytical Geometry. S‘atics, and Dynamics. 


and Mixed. 


Arithmetic, Algebra, Trigonometry” 
3y J. M. DYER, M.A. (Senior Mathematical Scholar at Oxford). 


Assistant-Master at Eton College ; and R. PROWDE-SMITH, M.A., Assistant Master at Cheltenham College. 6s. 


(For Army and Indian Civ.l Service Candidates.) 


ELEMENTARY PHYSICS, Examples and Examination Papers in. 


Statics, Dynamics, Hydrostatics’ 


Heat, Light, Chemistry, Electricity, London Matriculation. Cambridge B.A., Edinburgh, Glasgow, South Kens:ngton, Cambridge Junior and Senior 
Papers, and Answers. By W. GALLATLY, M.A., Pembroke College, Cambridge. 4s 


A KEY OR COMPANION TO WRIGLEY’S COLLECTION OF EXAMPLES AND 
PROBLEMS IN PURE AND MIXED MATHEMATICS. Being Illustritions of Mathematical Processes and Methods of Solution. By 
Rev. A. WRIGLEY, M.A., F.R.A.S., &c., of St. John’s College, Cambridge. Second Edition, Demy 8vo, ros. 6¢. 


A TREATISE ON HYDRODYNAMICS. 


formerly Scholar of Trinity College, Cambridge. Vol. I., Price ros. 6a; 


With Numerous Examples. By A. B. Basset, M.A., 


Vol. II., Just Published, Price 12s. 6d. 


“‘ The excellence of this work leads us to look forward with great interest to the publication of the second volume.” —Nature. 


THE CHEMICAL ANALYSIS OF IRON. 


for the Analysis of Iron, Steel, Pig-Iron, Iron Ore. Limest ne, Slag, Clay, Sand, Coal, Coke, and Furnace and Producer Gases. 
Royal 8vo, 


GEORGE BELL & SONS, York Street, Covent Garden. 


Chief Chemist U.S. Geological Survey and Tenth Census 1880. 
London : 


A Complete Account of all the best-known Methods 
By A. A. BLAIR, 
145. [Just Published. 





Just Pus.isHep. 


JOHN WHELDON’S SUPPLEMENT -. | 
ARY NATURAL HISTORY AND BOTANICAL CATALOGUE, 
N >. 121, containing a list of works on General Zoology, Entomology, 
Ornithology, Botany, Agriculture, &c. Post free 3 stamps. 
58 Great Queen Street, Lincoln's Inn Fields, London, W.C. 


KIRKES’ PHYSIOLOGY. 


New and Revised Edition. to a great extent re-written, with 500 
Illustrations, Post 8vo, Price 14s 


KIRKES’ HAND-BOOK of PHYSIOLOGY. 
Edited by W. MORRANT BAKER, F.R.C.S., Surgeon to St. 
Barthoiomew’s Hospital; and VINCENT DORME? HARRIS, 
M.D. Lond., Demonstrator of Physiology at St. Bartholomew's 
Hospital 








JOHN MURRAY, Albemarle Street. 








Ready on First of December, Crown 8vo, 448 pages, Cloth Gilt, 5s. post 
free. An appropriate Gift Book for Christmas or New Year. 


THE PERENNIAL DIARY. 


The DIARY is intended as a Record of the most Noteworthy Incidents 
in the Life of the Writer. and serves for the Memoranda of many years, 
perhaps of a Lifetime. It may be used for any Single Year, and wil! affora 
Space for very Copious Entries. 


It can be begun at any time. 

I can be made retrospective. 

It need not be written up every day. 
It does not require renewal. 


It may be employed as a Record of Scientific Phenomena, 
or of Business or Professional Engagements. 

It contains Spaces for the Personal History and Family 
Register of the Writer, and Blank Pages for Miscel- 
laneous Memoranda. 


JOHN HEYWOOD, Deansgate, Manchester; and 11 Paternoster 
Buildings, London. 





Just Published, 8vo, Price 15s. 


PHYSICAL REALISM: 


Feing an Analytical Fhilosophy from the 
Physical Objects of Science to the Physical 
Data of Sense. 

By THOMAS CASE, M.A., 

" Fellow and Senior Tutor, €.C.C., Oxford. 


London : 


LONGMANS, ai & CO. 





FOR SALE.—A Collection of British and | 


Foreign Land, Fresh-water, and Mar.ne She'ls, all Correc:ly Named. 
To be Sold in One Lot, or in Small Collections, to suit Purchasers. 
Must be disposed of, as the Uwner is going abroad.—For Particulars, 
apply to Cuas. F. Beace, Severn Street, We!shpool. 


NOW READY. 
Royal 8vo, Cloth, 18s. 
MEE Saabeda OF NEW_ SOUTH 


VALES, &c By LIVERSIDGE, MA., F.R.S., Professor of 
Chemistry and ea in the University of Sydney. 





‘The present volume is a welcome addition to our 
knowledge, especially as it has been prepared by one whose authority as a 
man of science is already SO great. . It will be of great use to the scien 
tific student, as containing s» many analyses of minerals and rocks, ar id so 
much precise information. Among other recommendations of the book 
are full indices, and an excellent — 


Sat urday Re 











Demy 8vo, Cloth, 1os. €d. 


LECTURES. ON. THE. _IKOSAHE- 


FELIX KLEIN, alae of ttn re Natics, "Gori ingen. Translated 


by G. G. MORRICE, M A., Trinity College, Cambridge. 


Royal 4to, Half-bound, Cloth Sides, £1 1s. 


TABLE OF QUARTER-SQUARES 
OF ALL NUMBERS From 1 TO 200,«0 for Simplifying Multi- 
plication. Squar.ng. and Extraction of the Square Root, and to render 
the Results vf these Operations more certain. Calculated by JOSEPH 
BLATER. 


In Cloth Case, Price rs. 3d. 


TABLE OF NAPIER. Giving the Nine 


Multiples c of ali Numbers, and permitting to Perform Quicker and more 
Conveniently than by the Ordinary Proceedings, the Multiplication and 
Division of Numbers with many Figures. “Published by JOSEPH 
BLATER, with the assistance of A. STEINHAUSER, Counsellor of 
Government at Vienna. 


With Illustrations, Crown 8vo, Cloth, 5 


THE GEOLOGICAL EVIDENCES 
OF EVOLU1TIUN. A Popular Exposition of Facts bearing upon the 
Darwinian Theory. By ANGELO HEILPRIN, Professor of Inver- 
Natural Sciences at Philadelphia. 






Ve rk Vv ation.—‘* The preacher or layman who desires to know some 
he facts, and something of the kind of facts, which recommend 
ves to the naturalist in considerir ng such questions, will do well to 
little book.”’ 


London: TRUBNER & CO., Ludgate Hill. 














Price 1s. Monthly. 
MACMILLAN’S MAGAZINE, 
No. 350, FOR DECEMBER. 

CONTENTS. 

1.—CRESSY. By BRET HARTE. (Conciuded.) 

2.—HOW THE GEKMAN SOLDIER IS MADE. By an ENGLISH 
COM PANY-OFFICER 

3-—SIR RICHARD FANSHAWE. By J. W. MACKAIL. 

4—NAMES IN FICTION. By GEURGE SAINTSBURY. 

s.—SANDRO GALLOTTI. 

6.—RUSSIA AND ENGLAND. By H.G. ENE 

7--SOME LtSSONS FROM THE BIMETAL rs IC CONFERENCE. 

By C. B. ROYLANCE KENT. 

8.—MRS. BARRE1T BROWNING. 

9 —ENGLISH SAPPHICS. by the Hon. HALLAM TENNYSON 

11.—MARUONED. By W. CLARK RUSSELL. Chapters Y., VI. 


MACMILLAN & CO., LONDON. 
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Money Orders payable to MACMILLAN & CO. 
OFFICE: 29 BEDFORD STREET, STRAND, W.C. 








4 la 
Biary of Societies. 
LonpDon. 

FRIDAY, November 30. 

Roya Society, at 4.—Anniversary. 

INSTITUTION OF CiviIL ENGINEErS, at 7.30.—The Covered Service- 
Reservoir of the Southampton Corporation : Edwd. T. Hildred.—On the 
New High-Level Storage-Keservoir for the Grand Junction Waterworks 
Company at Hanger Hill, Ealing: Herbert Ashley. 


SUNDAY, DECEMBER 2. 
Sunpay Lecture Society, at 4.—The British Navy of To-day (with Oxy- 
hydrogen Lantern Illustrations): Commander Chas. Reade, R.N. 
MONDAY, DecEMBER 3. 
SociETY OF - a at 8.—Light and Colour; Captain W. de W. Abney, 
ARISTOTELIAN Society, at 8. —Symposium—Can the Nature of a Thing be 
learnt from its History alone?: The President, Messrs. F.C. Conybeare, 
and G. F. Stout. 
Rovat INSTITUTION, at 5.—General Monthly Meeting. 
TUESDAY, DECEMBER 4 
Zoo.oGicaL Socigery, at 8 30.—n the Mammals obtained by Mr. C. M. 
Woodford during his Second Expedition to the Sslomon Islands: Old- 
field Thomas.— On certain Points in the Structure of Clitellio (Claparéde) : 
Frank E. Beddard.—On the Distribution and Morphology of the Super- 
ni:merary Phalanges in the Anura: Prof. G. B. Howes and A. M. 
Davies.—On the Natural History of Christmas Island, Indien Ocean: J. 
J. Lister. 
InsTITUTION OF CiviL ENGINEERS, 
Composition on the Strength of Bessemer Steel Tires : 
WEDNESDAY, DeEcEMBER 5. 
Socigty or Arts, at 8.—The Graphophone: Henry Edmunds. 
Geo.ocicat Society, at 8.—Notes on Traverses of the Crystalline Rocks 
of the Alps: Prof. ‘IT. G. Bonney, F.R S.—On Fulgurites from Monte 
Viso: Frank Rutley.—OUn the Occurrence of a New Form of Tachylyte in 
association with the Gabbro of Carrock Fell, in the Lake District: ‘[. T. 
Groom. Communicated by Prof. T. McKenny Hughes. 
ENTOMOLOGICAL SociETY, at 7.—Monograph of the Genera connecting 
Tiegeria, Wlk., with Eretmocera, Z.: Lord Walsingham, F.R S.— 
Incidental Observ ations in Pedigree Moth-Breeding : Frederic Merrifield. 
—Description of a Variety of Ornithoptera brockiana 9 : Rev. Dr. 
Walker.—Monograph of British Biaconida, Part III.: Rev. T. A. 
Marshall.—On New Species of Lepid«piera from Kiskinng : j. Hi. 


Leech. 
THURSDAY, DecemBer 6. 

Roya. Society, at 4.30.—Description of the Skull of an Extinct Carni- 
vorous Marsupial of the Size of a Leopard (Thylacopardus australis, Ow.) 
from a Recently-opened Cave near the ‘‘ Wellington Cave” Locality, 
New South Wales: Sir R. Owen, F.R.S.—The Pectoral Group of 
Muscles: Prof. B. A. Windle.—Some Observations on the Amount of 
Light Reflected and Transmitted by Certain Kinds of Glass: Sir J. 
Conroy. Bart.—The Specific Resistance and other Properties of Sulphur : 
Dr. J. Monckman. 

Linnean Society, at 8.—On Malformation in Fuchsia globosa: Dr. J. C. 
Costerus.—On the Development of the Egg and Blastoderm of the Blow- 
fly: Dr. B. F. Lowne.—On the Reptiles and Fishes of Fernando 
Ncronha: G. A. Boulenger. 

Cuemicat Society, at 8.—Ballot for the Election of Fellows.—A Method 
of Determining Vapour Densit:es Applicable at all Temperatures and 
Pressures: Dr. W. Bott.—Derivatives and some New Colouring Matters 
obtained from a-Pyrocresol: Dr. W. Bott and J. Bruce Miller.—The 
Action of Ammonia on ‘Tungsten Oxychlorides: Dr. S. Rideal.—On 
Thionyl Thiocyanate: G. C. McMurtry.—On Mercuric Chlorothio- 
cyanate : G. C. McMurtry. 

Sanitary INSTITUTE, at 5.—The Future of the Amalgamated Societies, 
the Parkes Museum and Sanitary Institute of Great Britain: Sir 
Douglas Galton, K.C.B., F.R S. 


FRIDAY, DECEMBER 7. 

Geo.ocists’ AssociATION, at 8.—On the Causes of Volcanic Action: J. 
Logan Lobley.—Some Observations upon the Mode of Occurrence and 
Origin of Metalliferous Deposits : J. G. Goodchild. 

SATURDAY, Decemper 8. 


Puvsicat Society, at 3.—On some Facts connected with Systems of 
Scientific Units of Measurement : T. H. Blakesley. 


at 8.—The Influence of Chemical 
J. Oliver Arnold. 
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ACID PHOSPHATE. 


A liquid preparation of the phosphates, recommended by 
physicians for 


Dyspepsia, Mental and Physical Exhaustion, 
Nervousness, Weakened Energy, Indigestion, 
As a Drink in Fevers, Etc. 


It makes a Delicious Drink. Invigorating and Strengthening. 
For sale by all chemists. 


Pamphlet sent post paid on application to 


Rumford Chemical Works, Providence, RB. I., U.S.A. 





ae 5 Copies of the actual, natural Handwriting she 

Drawings, Music, even of elaborate Sketches, Pro- 

grammes, Plans (up to Double-Elephant size), Shorthand, and 
Type-Writing are easily, quickly, and cheaply produced bythe 


AUTOCOPYIST 


Veryiu‘d ink, used with ordinary pen and paper. Auto-Circulars resemble 
written letters. Used atthe House of Lords, &c. 


AUTOCOPYIST DEPT. (A.£.T.Co., La.), 


London Wall, 


RICHARD ANDERSON & CO., 


Successors to SANDERSON & CO. (Established 1852). 
Patronized by H.M. the QUEEN. Contractors to H.M. Government 


London, and 52 Princess Street, Manchester. 


Manufacturers and Erectors of every description of 






ELECTRIC BELLS, 
SPEAKING-TUBES, co, &c- 
CHURCH-SPIRES AND CHIMNEY-SHAFTS 
REPAIRED. 

EIGHT FIRST-CLASS PRIZE MEDALS. 
Price-Lists Post Free. 
22 Kirkgate Buildings, Huddersfield, 


LEADENHALL a 101 LEADENHALL STREET, 
Telegrams—“ TONNERRE LONDON.” 


TO STUDENTS. —One or Two Students 
offered good BOARD AND RESIDENCE in lady’s supeior house. 
Ten minutes from Science Schools, &c. Apartments if preferred. 
Bath.—Mrs. A., 75 Finborough Road, South Kensington. 
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LIFE- LORE: 


A MAGAZINE OF NATURAL HISTORY. 
Contents for DECEMBER 

> ar I ERENTIA N IN THE LowWER Forms or Lirs.—As 
DIANS Str © AND LiFr-nisTorRY (lilustr ) By W. A 
Herdman, D.Sc., F.L.S.—Tue Natvrat His v “ss irish LicHENs 
qillustrated). By J. M. Cron » MA. Fi. S.—B xD Lire rs a Lon 
Ss RB. —CHiIt-Cx —S eries.—Cortecting Bac.—THe Ys 
N RALIST (Illustrated. —New Pvarications.—Xtc. 


W. MAWER, 4 Essex Street, Strand, W.C. 


F. H. BUTLER, M.A.0xon., A.R.S.Mines, &e., 
NATURAL HISTORY AGENCY, 
148 BROMPTON ROAD, LONDON, S.W., 


NEAR THE BRITISH NATURAL HISTORY MUSEUM. 
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GEM STONES. 
Stones CuT AND MOUNTED. 


SAMUEL HENSON, 
97 REGENT STREET, 
LONDON, wW. 
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MINERALOGY AND GEOLOGY. 


SPECIAL AND TYPICAL COLLECTIONS FOR STUDENTS, 
LECTURERS, AND MUSEUMS. 
EVERY REQUISITE FOR PRACTICAL WORK, 
CASES, APPARATUS OF ALL KINDS 
The Largest Stock in England of Rocks, Rock-Sections, 
cee Fossils. 


CABINETS, 


logues an ow ready, Free, of 


JAMES R. ‘GREGORY, 
$ CHARLOITE SIREET, FITZROY SQUARE, LONDON. 


GEOLOGICAL COLLECTIONS. 


Comprising Fossils, Minerals,and Rocks, labelled with Name, Locality, 
and Geological Position, in Mahogany Cabinets. 100 Specimens, 255.; 
200 ditto, sos. The best value obtainable. 

Micro-Sections of Rocks in great variety. Cabinets, Glass-topped Boxes, 
and other Geological Requisites. 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET LONDON, E. - 


IV oO oO R E BRO s., 
Osteologists, Disarticulators, &c., 
ts KREMLIN DRIVE, LIVERPOOL, 
Have Openep a CENTRAL SHOWROOM art 


49 HARDMAN STREET, LIVERPOOL 


Near the Philharmonic Hall, opposite the Church for the Blind), 
WHERE OSTEOLOGICAL SPECIMENS, &C., MAY BE INSPECTED, 
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A JOURNAL OF NEUROLOGY. 


Price 3s. 6d. 


Edited e Neurological Society of London by A. DE WATTEVILLE’ 
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MACMILLAN & CO0.’S NEW EDUCATIONAL BOOKS. 


ABSOLUTE MEASUREMENTS IN ELECTRICITY AND MAGNETISM, 
THE THEORY AND PRACTICE OF. By ANDREW GRAY, M.A., F.R.S.E., Professor of Physics in the 
University College of North Wales. Second Edition. In Two Volumes, Crown 8vo. Vol. I., 125. 6d. 

EXAMPLES IN PHYSICS. By D. E. Jones, B.Sc., Lecturer in Physics in 
University College of Wales, Aberystwyth. Fcap. 8vo. 35. 6d. 

‘* The general arrangement of the book is particularly happy ; it is clearly the work of a teacher whose object is to increase the 
real knowledge of his students, and not merely to-drive them through the ordeal of an examination.” —Nature. 


EXPERIMENTAL MECHANICS. A Course of Lectures delivered at the Royal 
College of Science for Ireland. By Sir R. S. BALL, LL.D., F.R.S., Astronomer-Royal of Ireiand. Second Edition, 
with Illustrations. Crown 8vo. 6s. 


PRACTICAL METALLURGY AND ASSAYING. A Text-book for the Use 
of Teachers, Students, and Assayers. By ARTHUR H. HIORNS, Principal School of Metallurgy, Birmingham and 
Midland Institute. With Illustrations. Globe 8vo. 6s. 

A TEXT-BOOK OF ELEMENTARY METALLURGY FOR THE USE OF 
STUDENTS. By the same Author. With Illustrations. Globe 8vo. 4p. 


QUESTIONS AND EXAMPLES IN EXPERIMENTAL PHYSICS— 


Physics, Sound, Light, Heat, Electricity, and Magnetism. By B. LOEWY, F.R.A.S., &c., Senior Science Master at the 
London International College, and Examiner in Experimental Physics to the College of Preceptors. Fcap. 8vo. 2s. 


PRACTICAL LOGARITHMS AND TRIGONOMETRIY, TEXT-BOOK OF 


By J. H. PALMER, Head Schoolmaster R.N., H.M.S. Caméridge, Devonport. Globe 8vo. 45. 6d. 


SEVEN-FIGURE LOGARITHMS, EXAMPLES FOR PRACTICE IN THE 
USE OF. For Colleges and Schools. By JOSEPH WOLSTENHOLME, D.Sc., late Fellow of Christ’s College, some- 
time Fellow of St. John’s College, and Professor of Mathematics in the Royal Indian Engineering College, Cooper’s Hill. 
8vo. 55. 


AN ELEMENTARY TREATISE ON THE DIFFERENTIAL CALCULUS. 
bo ——_- ~ a ng > ea By JOSEPH EDWARDS, M.A., formerly Fellow of Sidney Sussex 
ollege, Cambridge. Crown 8vo. Ios. 6, 


ELEMENTARY STATICS. By the Rev. J. B. Locx, M.A., Senior Fellow, 
Assistant Tutor, and Lecturer of Gonville and Caius College, Cambridge, formerly Master at Eton. Globe 8vo. 45, 62. 
SECOND EDITION, REVISED. 
A TREATISE ON ELEMENTARY STATICS. By Joun Greaves, M.A., 


Fellow and Mathematical Lecturer of Christ’s College, Cambridge, formerly Assistant Master at Bedford Grammar School, 
Crown 8vo. 65. 6d. 


A TEXT-BOOK OF EUCLID’S ELEMENTS. Including Alternative Proofs, 


together with Additional Theorems and Exercises, Classified and Arranged. By H. S. HALL, M.A., and F. H. 
STEVENS, M.A., Masters of the Military and Engineering Side, Clifton College. Globe 8vo. Books I.-VI. 45. 6:2. 
*,* Orin Two Parts. Part I., Books I. and II., 2s. ; Part II., Books III.-VI., 3s. 


ALGEBRAICAL EXERCISES AND EXAMINATION PAPERS. _ To 


accompany Messrs. Hall and Knight’s ‘‘ Elementary Algebra for Schools.” By H. S. HALL, M.A., and S. R. KNIGHT, 
B.A. Second Edition. Globe 8vo, 2s. 6d. 


A SHORT ACCOUNT OF THE HISTORY OF MATHEMATICS. By W. 
post yg _—— Fellow and Assistant Tutor of Trinity College, Cambridge, and of the Inner Temple, Barrister-at-Law. 


THE THEORY OF POLITICAL ECONOMY. By W. Srantey Jevons, LL.D. 
(Edinb.), M.A. (Lond.), F.R.S., late Professor of Political Economy in University College, London, Examiner in Mental 
and Moral Science in the University of London. Third Edition, Revised, with New Preface and Appendices. Demy 
8vo. 105, 6d. 

HAND-BOOK OF MORAL PHILOSOPHY. By Henry Catperwoop, LL.D., 
Professor of Moral Philosophy, University of Edinburgh. Fourteenth Edition, largely Re-written. Crown 8vo, 6s. 

A COURSE OF PRACTICAL INSTRUCTION IN BOTANY. By F. O. 
BOWER, D.Sc., F.L.S., Regius Professor of Botany in the University of Glasgow. Crown 8vo, 

Part I.—Second Edition, revised and enlarged. PHANEROGAM.E—PTERIDOPHYTA, 6s, 60 
Part Il.—BRYOPHYTA—THALLOPHYTA. 4s. 6¢. 
Or both parts in one volume. 10s, 60. 
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NEW, RARE, AND INTERESTING MICROSCOPIC OBJECTS, 


4 ong. Section through Jaw and Teeth of Cat 








Group of Eggs of various Butterflies, Moths, &c. Misiain rans 10 “ 
Bacillus tuberc ulosis in Human Lung « aes ee «+» 3 © Polycistina moving in Fluid—for Paraboloid e 10 
Pedic ‘ul us vestimenti, Male. Female. Egg. and Larva ... on m3 2 Lacewing Fly, Chrysopa perla ein 20 
ular Stomach of Fowl—Stained and Injected eve ose -. © 9 | Water Beetle, Hygrotis elegans 1 6 
na spiralis in Human Lung, Long. and Trans. Sections— Apterous Female Vapourer Moth 1 6 
Stained ese owe én _ I 9 Parasite of Flying Fox, Nycteribia ... 2 6 
Aphis of Silver Fir. L achnus pice ZB ow e 4 Leaf and Sections of Moss. Sphagnum ... 20 
ichneumon Fly and its Cocoon—opaque ao r 6 | White Coral, Hydrophora rigida—Trans. Section 1 6 
AIchneumon Fly and its Pierced Aphis—opaque 1 6 | Radiate Plates from Myriotrochus rinkii ... + 2 
Exuvium of Frog Fly, Eupteryx opaque ... ro Trans. Section of Human Hair Io 
Stinging Hairs on Leaf of Common Nettle— aque ans — &<- Section Tooth of Myliobatis ... 1 6 
Hydra vulgaris ... r 6 


CLASSIFIED LIST OF 40, 000 FIRST- CLASS OBJECTS. 


Either of the above sent Post Free on application to 
W. WATSON & SONS, 313 HIGH HOLBORN, LONDON, W.C. 


OPTICIANS TO HER MAJESTY’S GOVERNMENT, ESTABLISHED 1837. 





sconnected at pleasure, and 
her purposes, such as driving 


’s workshop, laundry machinery, chaff- 


NEW COMBINATION 
cutting, Sc. 
CROSSLEY BROS., 
Limited, 
MANCHESTER. 


5-MAN “OTTO” AND PUMP. 


Suitable for Country Mansions. 


Pump can be di 


CROSSLEY’S 
at 
OTTO” 
GAS-ENGINE.| 
OVER 27,000 SOLD. 
2-MAN TO 100 H.P. INDICATED 










Engine used for ot 


amateur 
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DECORATE 1x HOMES 


The beauty of Stained Glass in every house can be enjoyed by using 
M‘Caw, Stevenson & Orr’s Patent 


WINDOW hat : 
GLACIE DECORATION. |1# SE 


CYA 

























rience in the 


lic Buildings, 


It can be applied to any window by any person without previous ex 
use of the article. Designs can be had to suit windows in Chur chet, Pu 
etc. levaluable where there are windows with disagreeable outlooks 














Write for Ilustrated Pamphlet (500 Illustrations) and Sainple, p -' ‘ree, One Shilling, from the Manufacturers, M‘CAW, STEVENSON & ORR, LinenhaS 





Works, RELFAST: or to PER \ & CO.. Wholesale Agents, Hoiboro Viaduct, LONDON. 
Printed by RicHart Cc LAY | AND Soxs, LimITED, at 7 and 8 "Bread Street Hill, Queen Victoria Street, in the City of London, and Published Ly 
MAcMILLAN AND Co., at the Office, 112 Fourth Avenue, New York.—Tuurspay, November 29, 1888. 
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A WEEKLY 


ILLUSTRATED JOURNAL OF 


SCIENCE. 


** To the solid groun? 
Of Nature trusts the mind which builds for aye.’—WoORDSWORTH. 


No. 997, VOL. 39.] 





THURSDAY, DECEMBER 6, 


[PRICE 15 CENTS. 





1888. 








Registered as a Newspaper at the General Post Office.] 
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ELECTRIC LANTERNS, 


Double-fronted, made entirely of Brass, 











For Diagram and Spectrum Work, 
415 155. 


As made for Oxford University. 


ELECTRIC MICROSCOPES. 


SCIENTIFIC AND PHYSICAL 
APPARATUS 


New Catalogue, 144 pp., 6d. 


OPTICAL LANTERNS 


AND SPECIAL APPARATUS FOR PROJECTION. 
New Illustrated Catalozue, 6d. 


LANTERN SLIDES 

OF ASTRONOMY, GEOLOGY, PHYSIOLOGY, 
&c., &c. 

Catalogue, 34. 


NEWTON & CO., 
Manufacturing Opticians to the Queen and 
the Government. Agents by Appoint. 
ment to the Science and Art Department. 


3 FLEET STREET, LONDON. | & 








THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 


ST. TIBB’S ROW, CAMBRIDGE. 
SEIS MOGRAPHS 
From the Designs of Prof. J. A. EWING. 

A fully-illustrated Description will be sent on application. 
Now Ready, Vol. IX. Part 4. 

Price to Subscribers 21s. per Yearly Volume, post free. 


THE JOURNAL OF PHYSIOLOGY. 


Edited, with the Co-operation in England of Prof. W. RUTHERFORD, 
F.R.S., of Edinburgh, Prof. J. BURDON-SANDERSON, F.R.S., 
of Oxford; and in America of Prof. H. P. BOWDITCH, of Boston ; 
Prof. H. NEWELL MARTIN, F.R.S., of Baltimore; Prof. H. C. 
WOOD, of Philadelphia, 


By MICHAEL FOSTER, M.D., F.R.S. 


The Company are now prepared to make drawings, woodcuts, andlitho- 
graphic plates, both coloured and uncoloured, from microscopic or other 
specimens ; also by means of photography to make reproductions in photo- 
Rravure, type blocks, photolithography, and various other processes. 

The Company areappointed Agents for the Microscopes of Zeiss. 

A Catalogue will be sent on application, of the instruments used in 
Physical, Botanical, and Physiological investigations which are manu- 
factured by 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 


ST. TIBB’S ROW, CAMBRIDGE. 











BROWNING’S 
NEW THREE-WICK LANTERN FOR 1889. 
De 






Rack Achromatic Front: 4-inch Condensers, Powerful Three- 
Wick Lamp, in strong Wood Case, Price £2, or with Four- 
Wick Lamp, £2 5s, 


This 7s an admirable Lantern for making Pnotographic 
Enlargements, 


JOHN BROWNING, 


Optical and Physical Instrument Maker, 
63 STRAND, LONDON, W.C. 


NEGRETTI & ZAMBRA’S CHRISTMAS PRESENTS 
= 2 


USEFUL AND 

ORNAMENTAL. 
squvmMdn 

aNV VANIND AN 


OPERA, RACE, & FIELD GLASSES, 
OF EVERY DESCRIPTION. 
Barometers, Microscopes, Telescopes, 
Magic Lanterns, &c., &c. 


Illustrated Price Lists posted free to all parts of the World. 


NEGRETTI & ZAMBRA, 


OprTictaNs AND ScIENTIFIC INSTRUMENT MAKERS TO THB QUEEN, 
HOLBORN VIADUCT, E.C. 
Branches:—45 CORNHILL; 122 REGENT STREET 
Photographers at the CRYSTAL PALACE. 
N. and Z.’s Large Illustrated Catalogue, r200 Engravings, Price ss. &7. 
Telephone No. 6583. Telegraphic Address, ‘* Negretti, London.” 
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ST. THOMAS’S HOSPITAL 
MEDICAL SCHOOL, 


ALBERT EMBANKMENT, LONDON, S.E. 


TWO ENTRANCE SCIENCE SCHOLARSHIPS of 125 Guineas and 
£60 respectively, open to ail First-Year Students, will be offered for Compe- 
tition in SEPTEMBER 1889. 

Special Classes are held throughout the Year for the PRELIMINARY | 
SCIENTIFIC and INTERMEDIATE M.B. Examinations of the Uni- 
versity of London, and may be joined at any time. 

Entries may be made to Lectures or to Hospital Practice, and Special 
Arrangements are made for S udents entering in their Second or subsequent 
Years ; also for Dental Students and for Qualified Practitioners. 

Prospectuses and all Particulars may be obtained from the Medical 


Secretary, Mr. GeorGr REN DLE. 
E. NETTLESHIP, Dean. 


CHRISTMAS LECT URES. 


ROYAL INSTITUTION OF GREAT 
BRITAIN, 


ALBEMARLE STREET, PICCADILLY, W. 

Prof. DEWAR, M.A., F.RS.. will deliver a Corrse of Six Lectures 
(adapted to a Juvenile Auditory) on “CLOU DS axnp CLOUDLAND,’ 
commencing on THURSDAY, December 27, 1888, at 3 o’c'ock ; to be con- 
tinued on December 29; and January S. Be 1829. Subscription (for 
Non-Members) to this Course, One Guinea (C hil iren under Sixteen, Halfa 
Guinea); to all the Courses in the Season, Two Guineas. ‘Tickets may now 
be obtained at the Institution. 


“LIVERPOOL SCHOOL BOARD. 











| 
| 
| 
| 


SEISMOGRAPH 


The Liverpool School Board require early in January next the services of 
an additional ASSISTANT SCIENCE DEMOM SERATOR, qualified to | 


take part in the demonstrations in Mochanics and Domestic Econo:ny given 
in the Schocls, and to experimental instructisn in Elementary 
Chemistry. 

Salary £100 first year, rising in four years to £12, with an extra annual 
payment of from £3 to £1c if applicant holds Science and Art Certificates 
and University dis ti ictions, and also a small proportion of the g 
for the classes taught (if any) under the Science and Art Depart nent. 

Applications, stating age, qualifications, and experience, must be received 
not later than MOND. AY, DtCEMBE R 10, addressed to 


EDWARD M. HANCE, 
Clerk to the Board. 


give 


_ Menisigal Offices, November 27, 18 


THE SCIENTIFIC LANTERN SLIDES 


Produced by E. WARD, MANcHEsTER. last Season, kg. been received 
with so much favour, he respectfully invites EARLY RDERS from 
Lecturers and others, while the light is most favourable for the production. 


EDWARD WARD, F.R.M.S., 
249 OXFORD STREET, MANCHESTER. 


List for One Stamp. 





INVENTIONS EX HIBITION—GOLD MEDAL AWARDED. 


DENTS "2%, er UsTRATED 


zrant received | 


WATCHES and CLOCKS ai 
WATCHES. REDUCED PRICES, sent pst 
free on application to E. DENT | 


Py 


and Co., Makers to 


DENT Ny, 61 STRAND, LONDON, W.C., 
or 4 ROYAL EXCHANGE, 


SECOND EDITION. 
GRIFFIN’S 


CHEMICAL HANDICRAFT. - 


PRICE 4s. 7d. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS ; 


{LLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy 8vo, 480 pp., Illustrated with 1600 Woodcuts. 
Most Complete and Cheapest List of Apparatus. 


the Queen, 


JOHN J. GRIFFIN anp SONS, 22 GARRICK STREET, 


LONDON, W.C. 








LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHAM, 


Who last week sent to his subscribers Surirella bifren, with sketch 
and description. He also sent out Limnias annulatus, cece sultana, 
Brachionus pala. Melicerta ringens, Stephanoceros, Stentors, Volvox glo- 
bator; also Ameeba, Hydra, Vorticella, Crayfish, and other Specimens for 
Biological Laboratory work. 

Weekly announcements will be made in this place of Organisms T. B. 


is supplying. 
Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for Subscription of £1 15., 
or Twelve Tubes for tos. 6d. 


Portfolio of mantis Eleven Parts, 1s. each. 


cn 
RECORD 
(GRAY—MILNE). 
STANDARD ELECTRIC INSTRUMENTS 
(SIR WILLIAM THOMSON’S). 


For Price and all Particulars apply to Maker, 


JAMES WHITE, Optician, 
29 SAUCHIEHALL STREET, GLASGOW.’ 


F, H. BUTLER, M,A.Oxon., A.R.S.Mines, &c., 
NATURAL HISTORY AGENCY, 
148 BROMPTON ROAD, LONDON, S.W., 


NEAR THE BRITISH NATURAL HISTORY MUSEUM. 








Specimens recently added to Stock:—A large series of Rocks from the 
Lizard, Charnwood Forest, Warwickshire, and the Isle of Mull; sections of 
Norite, Limburgite, Garnet-Gabbro, Cornish Epidiorite. Rowley Basalt, 
and Ash, Agglomerate, and Conglomerate from the Wrekin district ; some 
2000 additional species of British Fossils ; Blue Barytesand Iridescent Pyrite 
on Calcite from Cumberland ; and an importation of Skins of South Australian 
Mammals and Birds. Lapidary’s work executed on the premises. 


MINERALS. 


Mr. HENSON, 97 Recent Srreer (late 277 Strand), begs to an- 
nounce that he has lately received some very Choice Minerals, suitable for 
Museums or Collectors. 

Special Collecticns suitable for the Explorer, Teacher, and Student. 

Scientific Apparatus of all kinds. 

GEM STONES. 


STONES CUT AND MOUNTED. 


SAMUEL HENSON, 
97 REGENT STREET, 
LONDON, W. 


(A FEW DOORS FROM ST. JAMES’S one 








Lessons GIVEN. 


MORELLA MARMALADE, 


The most deliciov_ of all Preserves ; also, the strictly non- aaiais Wine, 
MORELLA, still and sparkling products of the famous Kent Morella 
Cherry, can be bought of, or through, any Grocer, and of the Makers, 
THOM, AS GRANT & SONS, MarmpsrTone. 


MINERALOGY AND GEOLOGY. 


SPECIAL AND TYPICAL COLLECTIONS FOR STUDENTS, 
LECTURERS, AND MUSEUMS. 


EVERY REQUISITE FOR PRACTICAL WORK, CABINETS, 
CASES, APPARATUS OF ALL KINDS 


The Largest Stock in England of Rocks, Meats Mectionts 
Minerals, Fossils. 


New Catalogues and Lists now ready, Free, of 


JAMES R. GREGORY, 


8 CHARLOITE SIREET, FITZROY SQUARE, LONDON. 
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Sale by Auction. 


MONDAY, DECEMBER 10. 
EXOTIC LEPIDOPTERA. 
Mr. J. C. STEVENS will Sell by Auction, 


at his Great Rooms, 38 King Street, Covent Garden, on MONDAY, 
DECEMBER to, at half-past 12 precisely, the remaining portion of the 
Fine Collection of Lepidoptera formed by J. L. SHerwext, Esq.. in the 
Naja Hills, Assam ; together with a small Collection made by him in 
1884, in the Darjeeling Dooras. 
On View the Saturday prior from 10 till 5, and Morning of Sale, 
and Catalogues had. 


FOR SALE, IN ONE LOT, or SINGLY, 


Collection of 150 kinds of correctiv-enamed FOREIGN SHELLS, 
Land Fresh-water, and Marine. All in first-class condition.—Address, 
“Scientist,” Church Ward House, Ryh pe, Sunderland. 


A USEFUL PRESENT 


FOR A MECHANIC OR AMATUER IS A 


MITRE CUTTING MACHINE, 


With which any person can make a Picture Frame. 
I}lustrated Circular Post free from the Makers, 
BOOTH BROTHERS, DUBLIN. 


Bxcellent Copies of the actual, natural Handwriting, also 
of Drawings, Music, even of elaborate Sketches, Pro- 
grammes, Plans(up to Double-Elephantsize), Shorthand, and 
Type-Writing are easily, quickly, andcheaply produced bythe 


AUTOCOPYIST 


Veryfluid ink, used with ordinary pen and paper. Auto-Circulars resemble 
written letters. Used atthe House of Lords, &c. 


AUTOCOPYIST DEPT. (A.E.T.Co., La.), 


London Wall, London, and 52 Princess Street, Manchester. 





RICHARD ANDERSON & CO.,' 


Successors to SANDERSON & CO. (Established 1852). 
Patronized by H.M. the QUEEN. Contractors to H.M. Government. 


Manufacturers and Erectors of every description of 






ELECTRIC BELLS, 
SPEAKING-TUBES, &c., &c., 
CHURCH-SPIRES AND CHIMNEY-SHAFTS 
REPAIRED. 


EIGHT FIRST-CLASS PRIZE MEDALS. 
Price-Lists Post Free. 


22 Kirkgate Buildings, Huddersfield, 
LEADENHALL a" LEADENHALL STREET, 


Telegrams—‘*TONNERRE LONDON.” 
THIS 


HOLLOWAYS PILiS [aes 


Is unequalled in the Cure of all Disorders of the LIVER, 
STOMACH, KIDNEYS AND BOWELS. A Great PURI- 
FIER of the BLOOD; a Powerful Invigorator of the 
System, if suffering from WEAKNESS AND DEBILITY, 
and is unequalled in Complaints incidental to Females 








| 
| 








STANDARD 
PO LI Cl = S granted since 1865 have each year 


exceeded £1.000,000 sums assured : 
a result maintained uninterruptedly 
for so long a period by no other Office in the United Kingdom. 
6} Millons, increasing annually. 


Funds, 
STANDARD LIFE OFFIC SE, 
83 KING WILLIAM STREET, LONDON, E.C. 


GEOLOGICAL COLLECTIONS. 


Comprising Fossils, Minerals,and Rocks, labelled with Name, Locality, 
and Geological Position, in Mahogany Cabinets. 100 Specimens, 255.; 
200 ditto, sos. The best value obtainable. 

Micro-Sections of Rocks in great variety. Cabinets, Glass-topped Boxes, 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET LONDON, E.C. 


MOORE BROS., 
Osteologists, Disarticulators, &c., 
15 KREMLIN DRIVE, LIVERPOOL, 
Have Orenep A CENTRAL SHOWROOM art 
49 HARDMAN STREET, LIVERPOOL 


(Near the Philharmonic Hall, opposite the Church for the Blind), 
WHERE OSTEOLOGICAL SPECIMENS, &C., MAY BE INSPECTED. 





MADE WITH BOILING WATER. 


EPPS’S 


CRATEFUL—COMFORTING. 


COCOA 


MADE WITH BOILING MILK. 


GILCHRIST LANTERNS 


CHEMICAL & ELECTRICAL EXPERIMENTS. 


As used by Wm. Lant CarprenTER, Esq., B A., and Prof. Forses, Free 
Trade Hall, Manchester, before 5000 people. 


HUGHESS PATENT ROTARY TRIPLE Combination 
Optical Lantern for Electric or Limelight, fitted with a new form of powerfn! 
Oxyhydrogen MICROSCOPE with Highest-class Objectives, showing 
Eye of Fly 18 feet in diameter. 

The GILCHRIST Lantern for PHYSICAL EXPERIMENTS 
and SPECTROSCOPE Work, and OPTICAL LANTERN for 
Diagrams, &c. This magnificent Instrument will give perfect marginal} 
definition. Suitable for Colleges and Schoo] Demonstration. 

MICROSCOPE ATTACHMENT for adapting to any Lantern. 
New Pattern, £7 155. 

DIRECT NICOL PRISM POLARISCOPE. 

PATENT PAMPHENGOS gives 12-feet Pictures. B. J. MALDEN, 
Esq., compares it tothe Limelight. £2 10s. : 

The DOCWRA TRIPLE. Finest Instrument inthe World. Prize 
Medal. Highest Award, Photographic Exhibition. 

BIUNIALS. Elegant Brass Fronts, complete Outfits, Gas-bag, &c., 
415 158. 60,000 Slides, 300 Lecture Sets, Science Lectures, &c. Cheapest 
and Best for High-class Work. Illustrated Catalogue, 300 pages, ts. ; 
Postage, 3¢. ; ditto Pamphlets, 3d. 


W. C. HUGHES, 


Patentee, Inventor, and Sfecialist, 
BREWSTER HOUSE, MORTIMER ROAD, KINGSLAND, LONDON, ‘N., 


Inventor of the Giant Aphengescope, Optical and Physical Apparatus 
of the Highest Class. 
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To be Published on Tuesday, December 11th. 


THE AMERICAN COMMONWEALTH. 


BY 


JAMES BRYCE, M.P., D.C.L,, 


Author of “ The Holy Roman Empire.” 





Regius Prof f Civil Law in the University of Oxford, 
Three Volumes, Demy 8vo, Price 54s. 


PAR? l.-—THE NATIONAL GOVERNMENT 

Part II.—THE STATE GOVERNMENTS. 

Part III.—THE PARTY SYSTEM. 

Part 1V.—PUBLIC OPINION. 

Parr V.—ILLUSTRATIONS AND REFLECTIONS. 

Part VIL—SOCIAL INSTITUTIONS. 

Mi ACMILLAN & CO., LONDON. 

}UST PUBLISHED. By LIONEL S. BEALE, M.B., F.R.S., 
MENTAL EVOLUTION IN MAN. Professor of — i icielstiipete oe 


OUR MORALITY AND THE MORAL QUESTION. 2s. 62. 


ee Pee. 100 FIGUKES OF URINARY DEPOSITS. 5s. 
By GEORGE TOHN ROMANES, LL.D., F.R.S. URINARY AND RENAL DERANGEMENTS AND CAL- 
; ¥ act CULOUS DISORDERS, Diagnosis and — Now Ready, ss. 
i a SLIGHT AILMENTS. Pp. 275. 
aden: KEGAN PAUL, TRENCH, & CO HOW TO WORK WITH THE MICROSCOPE. 100 
‘ os id Sag r., Cloth (Post free) wins Plates. 21s. (Harriso on and Sons.) . 
Ail APG ATC, arterial Sei gps THE MICROSCOPE IN MEDICINE. 86 Plates. 21s. 
THs METALLURGY | BIOPLASM : Introduction to Medicine and Physiology. 6s. 6. 
reatise on the Metallu PROTOPLASM. (New Edition preparing.) 





ON LIFE AND ON VITAL ACTION, ‘5s. 

THE MYSTERY OF LIFE. 3s. 6d. 

LIFE THEORIES AND RELIGIOUS THOUGHT. 5s. 6d. 
wt,E.C. | THE ‘* MACHINERY” OF LIFE. 2s. 

— DISEASE GERMS. (Soiled Copies only.) 8s. 6a. 


sigite London: J. & A. CHURCHILL. 


PHYSICAL REALISM: ain ——— 


Being an Analytical Philosophy from the | a STANLEY (as 
| 


Physical Objects of Science to the Physical | 





Mathematica! Instrument Manufacturer to H.M. Government, Council of 


Data of Sense. | India, Scienceand Art Department, Admiralty, &c. 
THOMA AS es Mathematical Sooueee. and Surveying Instruments 
AMVINASD CASE, M.A., ’ f Every Description, 

Fellow and Senior Tutor, C.C.C., Oxford. Of the Highest Quality and Finish, atthe m.ost Moderate Prices. 


Illustrated Price List Post Free. 


Sete " W. F.S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
» Price 73 Gotp MEDAL in the International Inventions Exhibition 1885 for Mathe- 

matical Work. Silver Medal. Architects’ Exhibition, 1886. 


F O R Ct E A N D "7 N LE R G the Address:—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


A THEORY OF DYNAMICS. 
, al eine TO STUDENTS.—One or en Students 
By GRANT ALLEN. offered good BOARD AND RESIDENCE in lady's superior house. 
Ten minutes from Science Schools, &c. Apartments if preferred 
Lienéozn: LONGMANS, GREEN, & CO Bath — Shen A., 75 Finborough Road, South Kensington. 


London: LONGMANS, GREEN, & CO. 
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Diary of Societies. 


LoNnpDoN. 
THURSDAY, December 6. 

Rovat Society, at 4.30.—Description of the Skull of an Extinct Carni- 
vorous Marsupial, from a Recently-opened Cave near the “‘ Wellin zton 
Cave” Locality, New South Wales: Sir R. Owen, F.R.S.—The Pect ral 
Group of Muscles: Prof. B. A. Windle.—Some Observations on the 
Amount of Light Reflected and Transmitted by Certain Kinds of Glass : 
Sir J. Conroy, Bart.—The Specific Resistance 
Sulphur : Dr. J. Monckman. 

Linnean Society, at 8.—On Malformation in Fuchsia globosa: Dr. J. C. 
Costerus.—On the Developnent of the Egg and Blastoderm of the Blow- 
fly: Dr. B. F. Lowne.—On the Reptiles and Fishes of Fernando 
Noronha : G. A. Boulenger. 

Cuemicac Society, at 8.—Ballot for the Election of Fellows.—A Method 
of Determining Vapour Densities Applicable at all Temperatures and 
Pressures: Dr. W. Bott.—Derivatives and some New Colouring Matters 
obtained from a-Pyrocresol: Dr. W. Bott and J. Bruce Miller.—The 
Action of Ammonia on Tungsten Oxychlorides: Dr. S. Rideal.—On 
Thionyl Thiocyanate: G. C. McMurtry.—On Mercuric Chlorothio- 
cyanate: G. C. McMurtry. 

SANITARY INSTITUTE, at 5.—The Future of the Amalgamated Societies, 
the Parkes Museum and Sanitary Institute of Great Britain: Sir 
Douglas Galton, K.C.B., F.R.S. 

FRIDAY, DEcEMBER 7. 

Geoocists’ AssoctaTION, at 8.—On the Causes of Volcanic Action: J. 
Logan Lobley.—Some Observations upon the Mode of Occurrence and 
Origin of Metalliferous Deposits : J. G. Goodchild. 

SATURDAY, Decemper 8. 

Puysicat Society, at 3.—On some Facts connected with Systems of 
Scientific Units of Measurement : T. H. Blakesley.—On a Modification of 
the Method of Determining Electro-magretic Capacity: Dr. J. W. W. 


Waghorne. 
SUNDAY, DECEMBER 9. 
Sunpay Lecture Society, at 4.—The Storage of Life: 
Length of Days: Dr. Benjamin Ward Richardson, F.R.S 


MONDAY, DEcEMBER to. 
Society or Arts, at 8.—Light and Colour; Captain W. de W. Abney, 
C.B., F.R.S. 


TUESDAY, DecemBer 11. 

ANTHROPOLOGICAL INSTITUTE, at 8.30.—Exhibition of a New Form of 
Anthropometric Instrument, specially designed for the Use of Travellers: 
Dr. J. G. Garson.—Social Regulations in Melanesia: Rev. Dr. R. H. 
Codrington.—Australian Message Sticks and Messengers : A. W. Howitt. 

INsTITUTION OF CIvIL ENGINEERS, at 8.—The Influence of Chemical 
Composition on the Strength of Bessemer Steel Tires : J. Oliver Arnold. 

WEDNESDAY, DEcEMBER 12. 

Society oF ARTS, at 8.—Explosives: W. H. Deering. 

RovaL Microscopicat Sociery. at 8,—Revision of the Genus Auliscus, 
Ehrb. : J. Rattray.—Notes on the Frustule of Sarirella gemma: Dr. F. 
H. Bowman. 


, 1888) 





. or Health, and 


THURSDAY, DECEMBER 13. 

Royal Society, at 4.30. 

MATHEMATICAL Society, at 8.—A Method of Transformation with the 
Aid of Congruences ofa ewe Type: J. Brill.—The Equilibrium of a 
Thin Elastic Spherical Bowl : H. Love. 

SocieTY OF TELEGRAPH- vobh td AND ELECTRICIANS, at 8.—On a 
System of Electrical Distribution: Henry Edmunds. 

FRIDAY, DECEMBER 14. 

Roya ASTRONOMICAL SOCIETY, at 8. ; 

INSTITUTION OF CIVIL ENGINEERS, at 7.30.—The 26-knot Spanish Torpedo 
Boat Ariéte: Julian King-Salter. 


OUR MORALITY AND THE MORAL 
QUESTION. By LIONEL BEALE, F.R.S., Professor of Medicine 
in King’s College, London. Pp. 191. Price 2s. 6d. 

J. & A. CHURCHILL. 
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ITHE NEW PATENT 
WATKIN 
ANEROID BAROMETER. 
SOLE MAKER 
Wholesale Manufacturer of 
All kinds of Meteorological Instruments, &¢., 


8, 9, &10 Hatton Garden, London, 


JAMES J. 


and other Properties of 


NATURE 


Irela 
| Ct writes almostinstantly full Black. 


xiv 


~ Mervasness 
Horsford’s Acid Phosphate, 


A NERVBE FOOD. 





Nervous diseases are often due to 
a diminution of the phosphates which 
exist in every fibre. The Acid Phos- 
phate supplies the phosphates, and relieves 
nervous exhaustion. 


Dr. C. J. Denny, M.R.C.S., Blackwater, Hants, 
says: “I prescribed it in cases where the chief faults 
of health appeared to be want of nerve nutrition, with 


marked benefit.” 


Dr. SPENCER T. SmMyTH, L.R.C.P., Forest Hill. 
Tyson Road, London, says: “I have given it in 
nervous disorders where phosphoric acid is indicated 
particularly in cases of nerve prostration, and find 
a valuable remedy.” 


Descriptive pamphlet post free on application to 


Rumford Chemical hehanand iandiaancatte R.1., U.S.A 


BEWARE OF SUBSTITUTES AND 
IMITATIONS. 


BEST BLACK INK KNOWN. 
DRAPER'’S INK (DICHROIC). 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 
Writing becomesa pleasure when this Inkis used. Ithas been adopted ir 


the principal Banks, Public Offices, and Railway Companies throughout 


nd. 

Flows easily from the Pen. 

Blotting- -paper may be applied at the 
moment of writing. 


Does not corrode Steel Pens. 
{s cleanly to use, and not liable to Blot. 





| Can be obtained in London, through Messrs. BarcLay & Sons, Farrin 2- 





don Street; W. Epwarps, Old Change; F. Newsery & Sons, Newgare 
Street ; and to be had of all Stationers. 


BEWLEY & DRAPER (Limited), Dublin 
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ACKROYD'S WEATHER ‘FORECAST 
CHART, for Hall and other Barometers. 18. 1d. Post free.— 
W. Ackroyp, M.E., Morley, near Leeds. Registered Stationers 
Hall 


THE ZOOLOGIST: 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 


Third Series. Edited by J. E. Hartina, F.L.S., F.Z.S., member of the 
British Ornithologists’ Union ; contains— 


Original Articl es by. well-known naturalists in every branch of zoology ; 
habits of animals; arrival and departure of migratory birds ; occurrence of 
rare birds ; distribution and migration of British fresh-water fish ; new or 
rare marine fish; local aquaria; British reptiles; British land and fresh- 
water mollusca, with ren narks on the haunts and habits of the species; and 
other matters of general interest to those who delight in natural history 
Reports of the Linnean, Zoological, and Entomological Societies. Reviews 
of aatural history books. Occasional translations from foreign zoologica) 
journals of important and interesting articlesin various branchesof zoology. 
There are occasional woodcuts. 


SIMPKIN, MARSHALL & CO.., Stationers’ HallCourt. 


On the rst of every Month, Price Sixpence 
THE ENTOMOLOGIST: 
ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY 
Edited by Jonn T. CarrInGTON, 


With the Assistance of 
Freperick Bonn, F ZS. | RicHARD Sout. 
Epwarop A. Fitcn, F.L. J. JENNER Weir, F.L.S 
F. Bucu [ANAN Wurre, M.D. 


AN 








omologists on all branches of the 
icial to Farm or Garden; Notes on 
e of Rarities, &c., there are Monthly 


by well-kno 





Contains Articles 
Science; on Insects injuriou 
Habits, Life- Histories ; 

Lists of Duplicates and Desiderata. 

Woopcurt ILtustraTions and occasional LirHoGRAPHED and CHROMO- 
LirHoGRAPHED PLATES. 


___SIMPKIN, MARSH ALL, 













& CO., + Stationers’ Hall Court. 


THE ENTOMOLOGIST’S Ss MONTHLY 
MAGAZINE. 

Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations. 
Conducted by C. G. Barrett, J. W. Doveras, W. W. Fowrer. M.A. 
F.L.S., R. McLacuian, F.R.S , E. Saunvers, F.L.S., and 
H. T. Stainton. F.R.S 


This Magazine, commenced in 1864, contains standard articles and notes 
oa all subjects connected with Entomology, and especially on the Insects of 
the British Is! 

Subscription—Six Shill lings per Volume, post free. 
menace with the June number in each year. 

Vols. I. to 1X. ros. each to purchasers of complete sets : 
volumes may be had separately or together, at 7s. each. 


London: GURNEY & JACKSON (Mr. Van Voorst’ s successors), 
1 Paternoster Row. 
N.B.—Communications, &c.,should be sent to the Editors at the above 
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Sliding 

* OPTIMU $3” TRIPL E LANTERN. 
I d Mahogany Body and Moulded 
Foot, picked out with Black, Brass Stages 
and Tubes, Achromatic Photographic 
Front Lenses, Compound Condensers, 
£14 100 
3-draw Telescopic Tubes and 
extra Front Lenses,a further charge. Also 

for Gas Jets, Taps, and Bags. 
SUPERIOR WORKMANSHIP GUARANTEED. 
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MUSEUM GODEFFROY, HAMBURG. 


This great and well-known Zoological Collection having been purchased 
by Mr. DAMON (Weymouth), Directors of Museums and others are 
invited to select from its rich stores specimens not otherwise obtainable. 


BLASCHKA MODELS. 


Mr. DAMON, of Weymouth, Sole Agent for Great Britain and Ireland 
New Catalogue, price 6d. 


SHELLS. 


Large Collections. Special Lists for Purchasers of Genera and Species ; 
also, Geographical Sets 


ELEGANT SCIENTIFIC PRESENT.— 
FACSIMILES of the celebrated DIAMONDS of the WORLD 
White and Coloured (twenty-eight), wrought in Crystal Glass of great 
lustre. In handsome Morocco Case, with Teacsigtice Catalogue, price 
£12 12s.—R. DAMON, F.G.S.. Weymouth. 

Abridged Catalogue sent of a and Collections in FOSSILS, 

MINERALS, PALZONTOLOGY, &c.; also of ZOOLOGY in all 

Departments. 


GEOLOGY OF WEYMOUTH, PORT- 
LAND, and COAST of DORSET, from SWANAGE to BRIDPORT 

he SEA; with Archwological and Natural History Notes. By 
RT DAMON, F.G.S. New and Enlarged Edition, Illustrated, 
s.; or with Geological Map and Extra Plates, 7s. 6. Post 






R. F. DAMON, Weymouth. 


METEORITES. 


JAMES R. GREGORY has a Fine Series of SPECIMENS of the 
above, including the newly-described one of FAYETTE County, Texas ; also 
MANY RARITIES, including— 

GROSNAJA, NAGAYA, MOORESFORT, CASTALIA, 
ST. MESIUM ; 

also METEORIC IRONS and recently-described METEORITES fox 

Save or EXCHANGE at Moderate Prices, at his Museum, 


88 CHARLOTTE STREET, FITZROY SQUARE, 
LONDON. 


JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 
Edited by James BritTEN, F.L.S., British Museum. 


Contents :—Original Articles by leading Botanists.—Extracts, and 
Notices of Booksand Memoirs.—Articles in Journals.—Botanical News.— 
Proceedings of Societies. 

Price rs. 3¢. Subscription for One Year, payable in advance, 12s 


London: WEST, NEWMAN, & co., 54 Hatton Garden, E. C. 


NORTH BRITISH AGRICULTURIST, 


the chief Agricultural Journalin Scotland, circulates extensively among 
Landowners, Farmers, Resident Agents, and others interested in the 
management of land throughout the United Kingdom. 

The AGRICULTURIST is published everyWednesdayafternoon in time 
forthe Evening Mails, and contains Reports of all the principal British and 
Irish Markets of the week. 

Thespecialattentionof Land Agentsisdirected totheAGRICULTURIST 
as oo ofthe best existing papers for Advertising Farms tobe Letand Estates 
for Sale. 

Advertisers addressing themselves to Farmers will find the AGRICUL- 
TURIST a first-class medium for reaching that Class. 

Price 3¢ By post 3}¢. Annual Subscription, payable in advance. 14s. 











Otfices—377 High Street, Edinburgh, and 145 Queen Victoria Street, 
London E.C. Money Orders payable to C. and R. ANDERSON. 


as. PERKEN, SON, & RAYMENT. “OPTIMUS.” 2s 


This Magic Lantern is efficient for exhibitions. The Lens gives crisp 
definition, being a superior ac hromatic photographic combination, with Rack 
and Pinion. The Condenser is composed of ‘Iwo Plano-Convex Lenses of 
4-inch diameter, and the Three Wick Refulgent Lamp yields a brilliantly 
illuminated picture. Japanned Body. 

& s.d. 

Com plete i in Box 0 « ° 1130 
Student’s Lantern (to take demonstrating 

tank) with Brass Sliding Tube «. «2 20 





Mahogany outside Body «+ o «. 2 26 
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MESSRS. MACMILLAN & 00. 'S NEW BOOKS. 


GLEANINGS IN SCIENCE: A SERIES OF POPULAR LECTURES ON 
SCIENTIFIC SUBJECTS. By the Rev. GERALD MOLLOY, D.D., D.Sc., Rector of the Catholic University of 
Ireland, sometime Fellow of the Royal University. 8vo. 7s. 6d. : 
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This volume is based on popular lectures delivered in connection with the Royal Dublin Society. The author’s aim has been 
to lay before his readers the latest available information, and to follow out the progress of scientific discovery down to the present 
date. Dr. Molloy has endeavoured to make his illustrations supply in some measure the place of experiments. Most of them have 
been specially drawn from his own apparatus. The subjec's treated are as follows :—I. The Modern Theory of Heat; II 
Lightning, Thunder, and Lightning-Conductors ; ILI, The Storing of Electrical Energy ; IV. The Sun as a Storehouse of Energy ; 
V. The tlectric Light ; VI. The Glaciers of the Alps. The lectures are followed by an Appendix embodying the statements 
used in the recent controversy on Lightning-Conductors. 


THE CIVILIZATION OF SWEDEN IN HEATHEN TIMES. sy Oscar 
MONTELIUS, Ph.D., Professor at the National Historical Museum, Sweden. ‘Translated from the Second Swedish 
Edition (Revised and Enlarged by the Author) by the Rev. F. H. WOODS, B.D., Vicar of Chalfont St. Peter. With 
Map and 205 Illustrations. 8vo. 14s. 

WITH too ILLUSTRATIONS. 

ANCIENT ROME IN THE LIGHT OF RECENT DISCOVERIES. By 
RODOLFO LANCIANI, LL.D. (Harv.), Professor of Archzology in the University of Rome, Director of Excavations 
for the National Government and the Municipality of Kome, &c. With 109 Illustrations. 8vo. 245. 


ALPHABET OF ECONOMIC SCIENCE. By Puitie H. Wicksteep. Part I. 


Elements of the Theory of Value or Worth. Globe 8vo. 25. 6:2. 


—~ 


ABSOLUTE MEASUREMENTS IN ELECTRICITY AND MAGNETISM, 
THE THEORY AND PRACTICE OF. By ANDREW GRAY, M.A., F.R.S.E., Professor of Physics in 
University College of North Wales. Second Edition. In Two Volumes, Crown 8vo. Vol. I., 12s. 6d. 


the 


EXAMPLES IN PHYSICS. By age E. Jones, B.Sc., Lecturer in Physics in 
University College of Wales, Aberystwyth. Fcap. 8vo. 3s. 6d. 
‘* The general arrangement of the book is particularly owes it is clearly the work of a teacher whose object is to increase the 
real knowledge of his students, and not merely to drive them throtigh the ordeal of an examination." —Nasure. 


EXPERIMENTAL MECHANICS. A Course “ Lectures delivered at the Royal 
College of Science for Ireland. By Sir R. S. BALL, LL.D., F.R.S., Astronomer-Royal of Ireland. Second Edition, 
with Illustrations. Crown 8vo. 6s. 


PRACTICAL METALLURGY AND ASSAYING. A Text-book for the ¢ SE 
of Teachers, Students, and Assayers. By ARTHUR H. HIORNS, Principal, School of Me‘allurgy, Birmingham an 
Midland Institute. With Illustrations. Globe 8vo. 6s. 


A TEXT-BOOK OF ELEMENTARY METALLURGY FOR THE USE 
STUDENTS. By the same Author. With Illustrations. Globe 8vo. 4s. 

QUESTIONS AND EXAMPLES IN EXPERIMENTAL PHYSICS— 
Physics, Sound, Light, Heat, Electricity, and Magnetism. By B. LOEWY, F.R.A.S., &c., Senior Science Master at the 
London International College, and Examiner in Experimental Physics to the College of Preceptors. Feap. Svo. 2: 


PRACTICAL LOGARITHMS AND TRIGONOMETRIY, TEXT-BOOK OF. 


By J. H. PALMER, Head Schoolmaster R.N., H.M.S. Caméridge, Devonport. Globe 8vo. 4s. 62. 
SEVEN-FIGURE LOGARITHM3S, EXAMPLES FOR PRACTICE IN THE 


USE OF. For Colleges and Schools. By JOSEPH WOLSTENHOLME, D.Sc., late Fellow of Christ's College, some- 
time Fellow of St. John’s College, and Professor of Mathematics in the Royal Indian Engineering College, Cooper's Hill. 
8vo. 5s. 


ELEMENTARY STATICS. By the Rev. J. B. Lock, M.A., Senior Fellow 
Assistant Tutor, and Lecturer of Gonville and Caius College, Cambridge, formerly Master at Eton. Globe 8vo. 4s. 6. 

A TEXT-BOOK OF EUCLID’S ELEMENTS. Including Alternative Proofs, 
together with Additional Theorems and Exercises, Classified and Arranged. By H. S. HALL, M.A., and F. H. 


STEVENS, M.A., Masters of the Military and Engineering Side, Clifton College. Globe 8vo, Books L-VI. 4s. 6u. 
*," Orin Two Parts. Part I., Books I. and II., 2s. ; Part II., Books IIL.-VL., 3. 


MACMILLAN AND CO., LONDON. 
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CLARENDON PRESS SCIENTIFIC BOOKS. 


A NEW CLASS-BOOK OF CHEMISTRY. 


A CLASS- BOOK OF ELEMENTARY CHEMISTRY. 


By ww ISHER nstrator « emistry in 
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A. W. Wittiam- 
Fe ap. 8vo, Cloth, Ss 
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EXERCISES ne PRACTICAL CHEMISTRY, Vol. 1 


CHEMISTRY FOR. STUDENTS. ie | 








ses G. VI RNON H: ARC OURT, M. mn. 
i R 3. et ( “MADAN, M.A. Edition, Revised and 
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L. REEVE AND CO.’S NEW WORKS. 


Now Ready, Part XV.., os. 
FLORA of BRITISH INDIA. By Sir J. D. Hooker, 
K.C.S.1., C.B., F.R.S.. &c. Parts I. to XIII., 10s. 6a each; XIV. 
s a I. to IV., Cloth, 32s. each. 

w Ready, Part II., 137 Plates in Portfolio, aos. 
The SPECIES of FICUS of the INDO-MALAYAN 
| CHINESE COUNTRIES. By GEORGE KING, M.B., LL.D., 
F.L.S., Superintendent Royal Botanical Garden, Calcutta. Part I. 

t Plates in Portfolio, 25s. 

New Vol., XLIV., 1888, 72 Coloured Plates, 425. 
The BOTANICAL MAGAZINE. pi oon and Descrip- 
s of New and Rare Plants By Sir J. D. HOOKER, F-.R.S., 
Sc. Third Series. Vols. 1. to XLII, each a Published Monthly, 

with 6 Plates, 3s. G¢ Coloured. Annual Subscription, 42s. 

Now Ready, Part XXIV., with 4 Coloured Plates, 5s. 

The COLEOPTERA ofthe BRITISH ISLANDS. By 
the Rev. Canon FOWLER, M.A., F.L.S. Vol. I.. 14s. ; Large Paper, 
red Plates, 48s. Vol. Il., 185. : L arge Paper, 34 Coloured 











The BUTTERFLIES of EUROPE. Described and 
zured by H. C. LANG, M_D., F.L.S. With 82 ag ange ot a 
ig upwards of 909 Figures. 2 Vols., Super-royal 8 S31 

is is the completest work of the kind yet published, whilst the high 

n of the coloured plates raises its artistic merits to the highest rank.” 

cience Gossip. 

The BRITISH MOSS FLORA. By R. BRAITHWAITE, 
M.D., F.L.S. Vol. I., with 45 Plates, sos. Part XI., 8s. 

SYNOPSIS of BRITISH MOSSES. By C. P. Hoskirk, 
F.L.S. Revised Edition. 7s. 6d. 

The oo of WEST YORKSHIRE. Withan Account 
of th natology and Lithology in Cennection therewith. By 

4 RE ‘DE Ric ARNOLD LEES, M.R.C.S., L.R.C.P. With Coloured 

, Price 21s. 

The ‘FLORA of HAMPSHIRE. including the Isle ot 
Wight. By FREDERICK TOWNSEND, M.A., F.L.S., &c. Witha 
Coloured Map and 2 Plates, 16s. 

CONTRIBUTIONS to the FLORA of MENTONE, 

and toa Winter Flora of the Riviera, including the Coast from _Mar- 

o Genoa. By J. TREHERNE MOGGRIDGE, F.L.S. In 


«9 Coloured Plates, 63s. 


L. REEVE & CO., 













5 Henrietta Street, Covent Garden. 
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CHRISTIAN KNOWLEDGE. 


HEROES OF SCIENCE. 


Crown 8vo, Cloth Boards. 4s. each. 
PHYSICISTS. By Wittram Garnett, M.A., D.C.L. 
MECHANICIANS. By T. C. Lewis, M.A. 
CHEMISTS. By M.M. Pattison Murr, F.R.S.E., 

Caius College, Cambridge. With several Diagrams. 
BOTANISTS, ZOOLOGISTS, and GEOLOGISTS. 
By Prof. P. MARTIN DUNCAN, F.R.S. 
ASTRONOMERS. By E. J. C. Morton, B.A., 


ar of St. John’s College. Caml ridge. With Diagrams. 


Sch 


EARLY BRITAIN. 
NORMAN BRITAIN. By the Rev. W. 


p. 8vo, Cloth Boards, 2s. 6d. 
ROMAN BRITAIN. By the Rev. Prebendary 


sc ARTH, Rector of Wrington, Somerset. Feap. 8vo, with Map, 
iB 


ards, zs. 6d 


Hunt. 


ANG LO- S AXON gna AIN. By Grant ALLEN, 





A Pp ey loth Bo ards, 2s. 6d. 
: any re »btain, in a small compass, a general view of our 
Anglo-Saxon ge, literature, and laws, he cannot do better than study 
t reful j scientious epitome of thuse subjects.— Spectator. 


CELTIC + BRIT AIN. By Prof. Ruys. 
with Two Maps, Cle th Boards, 3s. 
Much instruction will be found in a small compass.”—Daily Chronicle. 


POST-NORMAN BRITAIN. Foreign Influences 
pon the History of England from the Accession of Henry IIT. to the 
ane lution of 1688. By HENRY G. HEWLETT. Fcap. 8vo, Cloth 


Boards, is. 


Fcap. 8vo, 


\ nag Pp ith £ 
a a ere ef a ¢ f . * , , , a al oa ~ r os y 
eo See, ag _aecount of "SCANDINAVIAN BRITAIN. By F. York Powe t. 
aa 1 ‘7 1m F . . : (/n preparation, 
Lonvon: N BEKLAN ENUE, CHARING Cross, W.C. ; 43 QUEEN VicrorIASt.,E.C. BriGHTON: 135 NoRTH ST. 
Prints y Ricnarp Crs S Limite, at 7 and @ Bread Street Hill, (Queen Victoria Street, in the City of London, and Published by 
sie . M ‘ . at the Office, 11:2 Fourth A New York.—Tuurspay, December 6. 1888 
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A WEEKLY 


** To the 


Of Nature trusts the mind which builds for aye. 


“No. 998, VOL. 39.] THURSDAY, 


Registered as a Newspaper at the General Post Office. ] 


THE NEW PATENT 


WATKIN ANEROID BAROMETER. 


This wonderful In- 





4 Major WATKIN, 

.A., is made with 
poten Circles of Figures 
instead of oxe, “thus 
giving amuch more open 
scale, combined with 
greater length of range. 
It is marvellously accu- 
rate and sensitive, and 


scribed as the 


‘*Aneroid of the 
Future.” 





J.J. HICKS, 
8,9, & 10 
Hatton Garden, 
London, E.C. 


R. & J. BECK’S 
NEW MICROSCOPE 


“THE STAR.” 


PRICES. Lad 


Stand, with 1-in. Object- 
glass and 1 Eye-piece ... 2 2 O 





Stand, with 1-in. and }-in. 
Object-glasses... ... ... 3 3 O 
Stand, with 1 Eye-piece, 4-in. 
and 4-in. Object-glasses, 
Fine Adjustment, Iris Dia- 
phragm, Double Mirror, in 


oO See eee he 


Full Descriptive Pamphlet sent on 
Application to 


R. & J. BECK 68 Cornhill London, E.C. 


GOLD MEDAL, 
International Inventions Exhibition, 1885. 





ILLUSTRATED 


DECEMBER 


strument, the Invention | 


JOURNAL OF SCIENCE. 


solid ground 


”_WEORDSWORTH. 


13, 1888. [PRICE 15 CENTS. 
{All Rights are Reserved 


BROWNING’S 
NEW THREE-WICK LANTERN 





has been correctly de- | 


fo SS 
_— Py 
a at Ee 
=\, - = 
~ ts Pa | — - 
ieesee. 
| Rack Achromatic Front: 4-int h Condensers, Powerful Three- 


Wick Lamp, in strong Wo yi Case, Price £2, or w Four- 
| Wick L: , £2 5s. 
Imirable Lante rn Si » MAKI Pn f > tp 4 
Enilarges nen 
JOHN BROWNING, 


Optical and Physical Instrument Maker, 
63 STRAND, LONDON, W.C. 


NEGRETTI & LAMBRA’ 5 CHRISTMAS PRESENTS 


| This 7s an at 


NO 


¢ 


SaduVvVMdNn 


USEFUL AND 
ORNAMENTAL. 
QNV V4ANIND 





OPERA, RACE, & FIELD GLASSES, 
OF EVERY DESCRIPTION 
Barometers, Microscopes, Telescopes, 
Magic Lanterns, &c., fc. 


Illustrated Price Lists posted free to all parts 


NEGRETTI & ZAMBRA, 


OrrictaANs aND SctentiFic INSTRUMENT MAKEKS TO THE ( LUBED, 
HOLBORN VIADUCT, E.C 
Branches:—45 CORNHILL; r22 REGENT STREET 
Photagraphers at the CRYSTAL PAL ACH 





N. and Z."s Large Hlustrated Catalog 1200 Engravings, Price 
Pelephone No. 6 l . 
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QUEEN’S COLLEGES, IRELAND. 
THE PROFESSORSHIP OF MEDICINE 


IN THE 


QUEEN’S COLLEGE, CORK, 








Being now Vacant, Candidates for that office are requested to forward their 
Testimonials to the Under-Secretary, Dublin Castle, on or before 
the 20th Day of DECEMBER, 18 

In order that the same may be submitted to His Excellency the Lord 
Lieutenant 

The Candidat 10 may selected for the Professorship will hold office 
for a period not exceeding 7 years 

Dublin Castle, December 4, 1888. 


MICROSC OPES and OBJECTS. —Powerful 


Micr a Superior Slides for Exh — 
or Study lozen whi Fics. aon y | GE, 344 Caledon 
Road, | 


OXHYDROGEN LIME LIGHT. 


SEASON 1888—1889. 


For Prices of Highly Improved Steel Gas Cylinders, Compressed Gases, 
al ther Apparatus, addres 
HOWARD LANE & CO., 
115, 116, 1857 PALMERSTON BUILDINGS, London, E.C. 


SCIENTIFIC APPARATUS AND MATERIALS 


PHOTO DRY PLATES, LENSES, CAMERAS, 
SENSITIZED PAPER, &c., 
ELECTRIC BELLS, INDICATORS, 
BATTERIES, COILS, INDUCTION MACHINES, 
And every New Inventioa sooa as Ready. 
Telescopes, Microscopes, ona New Patent Aneroid 
Barometers, ke. 

Buy of f Mak: and save all Int 


WIRES, 


we Profits. 


Send for ri rate Catal les rcenas.ng 


H. DALE & (o., Ltd (Henry 1. Dak Manager), 
26 LUDGATE HELL, E.( 


GEOLOGICAL COLLECTIONS. 


Comprising Fossils, Minerals,and Rocks, labelled with Name, Locality, 
and Geological Position, in Mahogany Cabinets. 100 Specimens, 255.; 
2ooditto, sos. The best value obtainable. 


Micro-Sections of Rocks in great variety. Cabinets, Glass-topped Boxes, 
and other Geological Requisites. 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET LONDON, E.C. 
MOORE BROS., 
Osteologists, Disarticulators, &c., 
KREMLIN DRIVE, LIVERPOOL, 


Have Orenep a CENTRAL SHOWROOM at 


49 HARDMAN STREET, LIVERPOOL 


Near the Philharmonic Hall, opposite the Church for the Blind), 


WHERE OSTEOLOGICAL SPECIMENS, &c., MAY BE INSPECTED, 


FRY’S 


Pure Concentrated 


COCOA 


15 





Prize Medals 
awarded to the 
Firm. 





Thirty-Eight 








! 
| 
| 
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“LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHAM, 


Who last week sent to his subscribers Raphidomonas semen, with sketch 
and description. He also sent out Limnias annulatus, Brachionus pala, 
Melicerta ringens, Stephanoceros, Stentors, Volvox globator ; also Amceba, 
— Vorticella, Crayfish, and other Specimens for Biological Laboratory 
work. 

Weekly announcements will be made in this place of Organisms T. B. 
is supplying. 


Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for Subscription of £1 1s., 
or Twelve Tubes for tos. . 


Portfolio of Drawings, Eleven Parts, 15. each. 


- GILCHRIST LANTERNS 


CHEMICAL & ELECTRICAL EXPERIMENTS. 


As used by Wm. Lant Carpenter, Esq., B A., and Prof. Forses, 
Trade Hall, Manchester, before 5000 people. 


HUGHES'S PATENT ROTARY TRIPLE Combination 
Optical Lautern for Electric or Limelight, fitted with a new form of powerful 
Oxyhydrogen MICROSCOPE with Highest-class Objectives, showing 
Eye of Fly 18 feet in diameter. 

The GILCHRIST Lantern for PHYSICAL EXPERIMENTS 
and SPECTROSCOPE Work, and OPTICAL LANTERN for 
Diagrams, &<« This magnificent Instrument will give perfect marginal 
definition. ‘Suitable for Colleges and School Demonstration. 

. Lea nevi ate ATTACHMENT for ad: apting to any Lantern 
ew Pattern, £ 

DIRECT ‘NICOL PRISM POLARISCOPE. 

PATENT PAMPHENGOS gives 12-feet Pictures. 
Esq., compares it tothe Limelight. £2 10s. 

he DOCWRA TRIPLE. Finest Instrument in the World. 
Medal. Highest Award, Photographic Exhibition 

BIUNIALS. Elegant Brass Fronts, complete Outfits, Gas-bag, &c., 
415 15s. 60,000 Slides, 300 Lecture Sets, Science Lectures, &c. Cheapest 
and Best for High-class Work. Illustrated Catalogue, 300 pages, rs. ; 
Postage, 3@. ; ditto Pamphlets, 3d. 


W. C. HUGHES, 


Patentee, Inventor, and Specialist, 


Free 


B. J. MALDEN, 


Prize 


BREWSTER HOUSE, MORTIMER ROAD, KINGSLAND, LONDON, N., 


f the Giant Aphengescope, Optical and Physical Apparatus 
of the Highest Class. 


Inventor o 


Bxcellient Copies of the actual, natural Handwriting, al:c 
of Drawings, Music, even of elaborate Sketches, Pre. 
grammes, Plans (up to Double-Elephantsize), Shorthand, and 
Type-Writing are easily, quickly, and cheaply produced bythe 


AUTOCOPYIST 


Very fluid ink, used with ordinary pen and paper. Auto Circulars resembk 
written letters. Used atthe Houseof Lords, &c. 


AUTOCOPYIST DEPT. (A.£.T.Co., La.), 
London Wall, t, Manchester. 


SECOND EDITION. 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s. 7¢@. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS ; 


{LLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy 8vo, 480 pp., Illustrated with 1600 Woodcuts. 


Most Complete and Cheapest List of Apparatus. 


J. GRIFFIN anp SONS, 22 GARRICK STREET, 
LONDON, W. Cc. 


London, and 52 Princess Stree 


JOHN 
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Fourth Edition. 8vo, 14s. NEW PUBLICATIONS 
THE = 


ILLUSTRATED OPTICAL MANUAL; °° °T*Y FTSCTIER ven’ 


ARNOLD LANG, 
Dr. phil., Inhaber der Ritter-Profe ‘sur fiir Phylogenie an der Universitat Jena. 


Hand-book of Instructions for the Guidance of Surgeons in Test- LEHRBUCH der VERGLEICHENDEN 


OR, 


ing Quality and Range of Vision, and in Distinguishing and 
Dealing with Optical Defects in General, ANATOMIE. 
ZUM CEBRAUSHE BEI VERGLEICHEND ANATOMIS3HEN UN) ZOOLOCISCHEN VORLESUNGEN. 
BY gte giinzlich umgearbeitete Auflage von Epuarp Oscar SCHMIDT'S 
Surgeon-General Sir T. LONGMORE, C.8., ae. Handbuch der vergleichenden Anatomie. 
llustrated by 74 Drawings and Diagrams by Inspector-General Vol. I., 191 Engravings, 5s 
Dr. MacveNnacp, R.N., F.R.S., C.B. 


London: LONGMANS, GREEN, & CO ARNOLD LANG, 


UEBER DEN 
EINFLUSS der FESTSITZENDEN 
>t LEBENSWEISE auf die THIERE 


UND UBER DEN URSPRUNCG DER UNCESTHLECHTLICHEN FORTPFLANZUNG DURCH THEILUNG 








Mathematical Instrument Manufacturer to H.M. Government, Council cf UND KNOSPUNG 
India, Scienceand Art Department, Admiralty, &c. 35 
Mathematical, Drawing, and Surveying Instruments DR. ROBERT WIEDERSHEIM, 
of Every Description, Professor der Anatomie und Director des anutomischen und vergl. 


ischen Instituts der Universitat Freiburg i. Br. 


GRUNDRISS der VERGLEICHENDEN 
" . Ba. ANATOMIE der WIRBELTHIERE 
. F. S. obtained the only Medal in the Great Exhibition of 1862for 


Excellence of Construction of Mathematical Instruments, and the only FUR STUDIRENDE BEARBEITET. 
Gotp MEDAL in the International Inventions Exhibition 1885 for Mathe- 2te ganzlich umgearbeitete und stark vermehrte Auflage. 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 2 E 


Address:—GREAT TURNSIILE, HOLBORN. LONDON, W.C. 


mi 


Of the Highest Quality and Finish, atthe m.ost Moderate Prices. 
Illustrated Price List Post Free. 


gravings, 10s. ; Cloth, ris 


DR. BERTHOLD HATSCHEK, 


JUST PUBLISHED. Professor der Zoolozgie an der Universitit, Praz 
manta. avai we man. 2S ETS eSs See Se 
. EINE MORPHOLOCISCHE UEBERSICHT DES THIERREICHES ZUR EINFUHRUNC IN DAS STUDIUM 
Oricin or Human Facu tty. DIESER WISSENSCHAFT. 
. “= — re esttaie i : Part I., 155 Engravings, 3s. ; Part II. shortly 
By GEORGE JOHN ROMANES, LL.D., F.R.S. 
Demy 8vo, 14s. WILLIAMS & NORGATE, 14 Henrietta St., Covent Garden, 
London: KEGAN PAUL, TRENCH, & CO London ; and 20 South Frederick Street, Edinburgh. 





siv sultsthan any 

N OLARISCOPE FOR PROJECTION. iesb=tersesitshanany other form 
i For Particulars of P)LARISCOPES 
Jand MICRO-POLARISCOPES for 
m™ Screen Projection, LANTERN MI. 
Ey CROSCOPES, OPTICAL and ELEC- 
# ' RIC LANTERNS, SLIDES, &c.,see 
j Catalogue, 4 Stamps. 






Scientific Apparatus of every Descrif- 
tion for Colleges, Institutions, &c. 


Silver Medal Inventions Exhibition 188:. 
NEWTON & CO., 


Manufacturing Opticians to the Queen 


III] and the Government, Agents by Ap- 
pointment to the Science and Art Dept. 
FLEET STREET, Lonvon. 


DECORATE wk HOMES 





AN 























The beauty of Stained Glass in every house can be enjoyed by using 
he > 
M‘Caw, Stevenson & Orr’s Patent Seger & 
WINDOW = 
DECORATION. A> Ce 
i i i vious experience in 4 , Syl, 
use L the ‘Sesgetind oe cay Seles 0 nt ee ne Public Buildings 





etc. Invaluable where there are windows with disagreeable outlooks. 


Write for Illustrated Pamphlet (500 Illustrations) and Sample, p st free, One Shilling, from the Manufaciurers, M‘CAW, STEVENSON & ORR, LinenhaB 
Works, BELFAST; or te PERRY & CO., Wholesale Agents, Holborn Viaduct, LONDON. 
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EDWARD STANFORD'S LIST. 





Demy &vo, Cloth Extra, with 3 Maps, 9 Photographs, and 33 Woodcu's by Prircuerr, Wuymrer, Coorer, &c., 18s. 
y 3 ’ 


SEAS AND SKIES IN MANY LATITUDES ; 


OR, WANDERINGS IN SEARCH CF WEATHER. 
By the HON. RALPH ABERCROMBY, F.R.Met.Soc., 


Anthor of “ Principles of Forecasting by Means « of Weather Charts,” *‘ Weather,” in the ‘* International Scientific Series,” &c. 
In this book the At ithe yr describes his travels in Egypt, Australia, Fiji, India, Borneo, Japan, the United States, and the White Sea, &c., with specia 
reference to the aspect of the sky and the weather f.o ~ day to day 
! 


Beaten tracks are only noticed sufficiently to bind the narrativ: together; bat le pos wa places, such as the cannibal Islands of Fiji, edible 
birds’-nest caves of Borneo, and the rich Russian Monastery of Solivetzki on the White Sea, » fully described and illustrated. 


NEW MILITARY BOOES. 
LETTERS ON ARTILLERY. GERMAN FIELD EXERCISE, 1888. 


By PRINCE KRAFT ZU H)HENLOHE INGELFINGEN. Being a Translation of Part Il. of the NEW GERMAN DRILL BOOK 
[-anslated by Major N L. WALFORD, R.A. By Captain W. H. SAWYER, Brigade Major, First Brigade, Aldershot 
Crown Svo. Cloth, with Folding Piates, 7s. 6:7. 1Smo, Cloth, ts. net; per Post, rs. 2d. 











BOOKS FOR CHRISTMAS PRESENTS AND PRIZES. 


DEDICATED BY PERMISSION TO HER MAJESTY THE QUEEN. 


STANFORD'S LONDON ATLAS OF UNIVERSAL GEOGRAPHY. 


Exhibiting the Physical and Political Divisions of the Various 


Countries of the World. 
NINETY MAPS, with a GEOGRAPHICAL INDEX. Imperial Folio, Half-Morocco Extra, £12. Full Morocco, £15. 








“In respe of its wealth of maps of the British Empire all over the world. it is probably unsurpassed.” — 7 Ves. 
I.n ik to disapy any reason exp ms... . Me. Stanord deserves great credit brinzing ou: so elaborate ani costly a work 
h ) g uti n p2titi 1 t. 
ne of t finest 1 pletest works of cartography yet produced, aid far surpassing any other published in Great Britain.’ —/2/wstrat 
Ve 


STANFORD'S LONDON ATL AS OF UNIVERSAL FOURTH EDITION, Revised and Re-arranged 
GEOGRAPHY sto I 34 Coloured Maps, carefully A SHORT HISTORY of NATURAL HIENCE, and 


wna 













dra : d Copper Plates, ar in of the Progress of Discovery from the Time of the Greeks to th 
Alphabetical Index to the > World. Seco D For the Use of S sand Young Pe rsons. By ARAB E L I 1 
Half-Moroce », Cloth Sides tid » Size, when shut, 1 Bb. BUCKLEY (Mrs. F ISHE R), Aut hor of ‘* The Fairyland 
v1 1 . r Ss ice,” “* Life and Her Children,” ** Winners in Life’s Race,” & 
STANFORD'S COMPENDIUM OF GEOGRAPHY Crow », « It Ed s. 6d. ; Calf Extra, 12s. 6d. 
Reading ; 1 on Hellwali’s “ Die I n tl ’ re in yn to giving the work a genera 





AND TRAVEL. for Genera 
de ur \ ° M.A.T A 


chapters. : has by this means been able 





“KEANE, 












< \V s he r the Gi I gical order, under each branch of science, the must 
, Clot es, and recent res and »veries, which in the Third Edition were —e : 
| trat J 1 Box, or t This ill be found to give much additic 
rat i I Volumes are also kept in stock In coherer and t to the narrative, and to make the book still more 
M », each 32s. worthy of the high position it ines aia 1 among the best class of books f 
y F. W. R ex, F.G.S., and G. G. CHisHoim, B Se. the young 
\. Raum LED. ERS pagans BY THE SAME AUTHOR. 
ASIA. t gical Appendix by Prof. A. H. Keane. Edited by The FAIRYLAND of SCIENCE. Twentieth Thousand. 
Sir Richarp Terce, Bart., G.C.S.1. Second Edition Post 8vo, with 74 Illustrations, Cloth Gilt, Gilt Edges. 6s.: Calf 
AFRICA Edited and Extended by KeitH Jounsrox, F.R.GS. Extra, 115. 
t Nevis and errected by E. G. RAVENSTEIN, — +}: . 
ee See Won See ee re LIFE and HER CHILDREN : Glimpses of Animal 
NORTH — RE A. Edited and Enlarged by Prof, F. V. Hayp: Life fee the Ameeba to the Ins¢ sts. Pwelfth Thousand. Post 8vo 
PY Sr ’ with upwards of 1 Illustrati , Cloth Gilt, Gilt Edges, 6s. ; Extra 
CENTRAL ‘AMERIC \ . WEST INDIES, und SOU TH AMERICA Calf, 11 
Ed.t Ex oo Phird Edition. | WINNE RS in LIFE’S RACE; or, the Great Backboned 
Al SPRALASIA Es lited and E ed by Atrrep R. Watta Fifth Thousand Post Svo, with numerous Illustrations. 
F.R.G.S I apie : : ee : < th, Gilt Edges, 8s. 6a. ; Calf Extra, 24s. 

PHYSICAL, HISTORICAL, POLITICAL, AND NEW EDITION, 2 vols., Imperial 16:9 (sold separately) 
DESCRIPTIVE GEOGRAPHY. By KEITH JOMNSTON, WINNERS in LIFE’S RACE ; or, the Great Back-boned 
a oe re tha oF da memak aeaatiien Family. By ARABELLA B. BUCKLEY (Mrs. FISHER), Author 01 
sale sad, sig Afri f = Third E liga a ‘“The Fairyland of ien & With numerous IIlustrations. 
HS ciety 's Rast Afticne xpedit ae aa ile sucrehe Sire vol Cloth Gilt, Gilt Edges, 95.5 0F a. Gf, a. volume 
ee Se ee ee a ee By the division of this p k into Tw» Volumes—Vol. I. FISHES 
Pin gat Mm yor _ ind id Vol it MAMMALIA sold separately, it is hoped that 

OUTLINES OF GEOLOGY. An Introduction to the | the convenience and taste of purchasers may be better met P 
GE KI a iD. I 9 uM be slg wal Rea i we t...é a 5 Crown 4to, Handsome Cloth Binding, tos. 62. im 
= ee ae Stott oe Wdtahecol Guetatie Oh Ge ae, Gackateal | penne AL: S from the L ed E. Two Hundred and Fifty- 
eas \ r of “The Great | ‘Age *** Prehistoric Europ Re. : ( ired = trations, n by Heimnricu LeEvTEMANN. With 
;. Revised. Wi ieee Lava Bear Oi. Descriptive Letterpress. Edited by ARABELLA B. BUCKLEY 
Uloth. 128. Calf Exes (Mr PISHER) ee 

SOTANY 1 OR ( HILL DRE An Illustrated Element- ee pas he ss j 

areas aie 4 nd Young Chillren, “By Rev. The INSTRU CTIVE PICTURE-BOOK. Sketches 
GrOkRGl HI NSL( M re F.L.S F.GS Third Edinon from Na , Pictures of Animal and Vegetable Life in all Lands. 
With Full-page Illustrations Post 8vo, with the Illustrations x venty-f ae yured Plates, witha npanying Descriptive Letterpress 
hand-coloured, Ci_th Gilt, Gile Edges, 145. md Kk dition Fe ap. Fol; », 75. 6d. 


London: EDWARD STANFORD, 26 and 27 Cockspur Street, Charing Cross, S.W. 
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Biary of Societies. 
LONDON. 


THURSDAY, December 13. 


Rovat Society, at 4.30.—Spectrum Analysis of Cadmium: Dr. 
Griinw ald.—On the Bending and Vibration of Thin Elastc She ils, 
especially of Cylindrical Form: Lord Rayleigh, Sec.R.S.—An Investiga- 
tion of a Case of Gradual Chemical Change: W. H. Pendlebury and 
Margaret Seward.—Determination of the Viscosity of Water: A. Mallock 

MaTHEMATICAL Society, at 8.—A Method of ‘I'ransformation with the 
Aid of Congruences ofa Particular Type: J. Brill.—The Equilibrium of a 
Thin Elastic Spherical Bowl: A. E. H. Love. 

Society oF TELEGRAPH-ENGINEERS AND ELECTRICIANS, 
System of Electrical Distribution: Henrv Edmunds. 


FRIDAY, DECEMBER 14. 

RovaL ASTRONOMICAL SOCIETY, at 8. 

INSTITUTION OF CivIL ENGINEERS, at 7.30.—The 26-knot Spanish Torpedo 
Boat A riéte: Julian King-Salter. 

SUNDAY, DECEMBER 16. 

Sunpay Lecture Society, at 4.—Abraham Linco'n; how the Statesman 
of the People saved the Union, and abolished Slavery in the American 
Civil War : Bram Stoker. 

MONDAY, Decemser 17. 

Society or Arts, at 8.—Light and Colour; Captain W. 

5. 


at 8.—On a 


de W. Abney, 


¢ 


ARISTOTELIAN Society, at 8.—The Doctrine of 


Moral Responsibility : G. 
J. Romanes, F.R.5 
"TUESDAY, DECEMBER 18 
Zoo.oacicaL Society, at 8 30.—Descriptions of 


Shells from China. Japan, and the Andaman Islands, ch efly collected by 


Deputy-Surgeon.General B. Hungerford: G. B. Sowerby.—List of the 
Lepidoptera-Heterocera, with Descriptions of the New Species ¢ Ik cted 
by Mr. C. M. Woodford at Aola. Guadalcanar = ind, Solomen Islands 

Herbert Druce.—On the Lepidoptera of Japan and Corea; Part Pk: 


Heterocera: J, eech.—Some Remarks on the Numbers and or n th e 


Phylogenetic Development of the Remiges of Birds: Dr. Hans Gadov 

INSTITUTION OF CivIL ENGINEERS, at 8.—The Friction of Locomotive 
Slide-Valves: J. A. F. Aspinall. 

RoyvaL STATISTICAL SOCIETY, at 7.45.—Recent Changes in Prices and 
Incomes Compared: Dr. Robert Giffen. 

University CoL_ecrE BioLocicaL Society, at 5.—The Nature, 
and Function of Food in the Animal Kingdom : W. North. 


WEDNESDAY, Decemeber 10. 

Geo.ocicaL Society, at 8.—Trigonocrinus, a New Genus of Crinoidea 
from the Weissar Jura of Wiirtem! yurg, with Description of New Species, 
T. liratus, and Appendix I. Sudden Deviations trom Normal Sens aie 
in Neocrinoidea ; and Appendix II. Marsi testudinarius, Schl , sp. : 
F. A. Bather.—On Archzocyathus, Billi nd on other Genera allied 
thereto, or ated with it, from the Cambrian Strata of North 
America: Dr, George J. Hinde.—On the Jersey Brick Clay : Dr. Andrew 
Dunlop. 


Society or ArTs, at 8.—Standards of Light: W. J. Dibdin. 

Royat METEOROLOGICAL SOcIETY, at 7.—Nute on the Prolonged Spell of 
Cold Weather from September 1887 to October 1 : Charles Harding — 
Report on the Phen slog ical Observations for 1888: Rev. T. A. Preston. 
A Winter’s Weather at Massoweh : Capt. D. Wilsor n-Barker. 


THURSDAY, Di 
Roya Society, at 4 30. 
LINNEAN Society. at 8.—The Natural History of the Kangaroo Island 


Origin, 












assoc 





CEMBER 20. 


Grass Tree: J. G. O. Tepper.—Apyoc.stis and lvocinea: Spencer 
Moore.— Wn some New Species of She lis: G. B. Sowerby. 

CHEMICAL Society, at 8 

SANITARY INstiTuTE, at 5.—The New Local Government Bill ani the 


County Councils, 
Ernest Hart. 


especially in Relation to Sanitary Administration : 


TO STUDENTS.— Gas. or Two Students 
offered good B)ARD AND RESIDENCE in lady’s superior house. 
Ten minutes from Science Schools, &c. Apartments if preferred 
Bath.—Mrs. A., 75 Finborough Road, South Kensington. 


esab.i05. PERKEN, SON, & RAYMENT. “OPTIMUS. 


= anaes S” BIUNIAL LANTERN. 
Panelled Mahogany Body and Moulded 
Foot, picked out with Black, Japanned 
Stages and Tubes, Achromatic Photogra- 
phic Front Lenses, Compound Condensers, 
45 120 
Ditto, ditto, with Brass Stages and Slidi ing 
Tubes ose LS 80 
*OPTIMUS” TRIPLE L. ANTERN. 
PY Panelled Mahogany Body and Moulded 
ay, Foot, picked out with Black, Brass Stages 
and Tubes, Achromatic Photographic 
Front Lenses, Compound Condensers, 
£14 10 0 
[/ fitted with 3-draw Telescopic Tubes and 
extra Front Lenses,a further charge. Also 
for Gas Jets, Taps, and Bags. 
SUPERIOR WORKMANSHIP GUARANTEED. 





Fifteen New Species of 





Nervousness 
Horsford’s Acid Phosphate, 


A NERVE FOOD. 


Nervous diseases are often due to 
a diminution of the phosphates which 
in every fibre. The Acid Phos- 
phate supplies the phosphates, and relieves 
nervous exhaustion. 


exist 


oo cae Seam |e Dauner, M. RCS. a Blackwater, Hants, 
says: “I prescribed it in cases where the chief faults 
of health appeared to be want of nerve nutrition, with 
marked benefit.” 

Dr. SPENCER 'T. SmytH, L.R.C.P., Forest Hill, 
Tyson Road, London, “JT have given it in 
nervous disorders where phosphoric acid is indicated, 
particularly in cases of nerve prostration, and find 
a valuable remedy. 


says: 


Descriptive pamphlet post free on application to 


Rumford Chemical Works, Providence, R.I., U.S.A. 


BEWARE OF SUBSTITUTES AND 
IMITATIONS. | 
RICHARD ANDERSON & CO.,, 


Successors to SANDERSON & CO. (Established 1852). 
Patrontzea by H1.M. the QUEEN. Contractors to H.M. Government 
Manufacturers and Erectors of every description of 






ELECTRIC. BELLS, 
SPEAKING-TUBES, &c,, &c., 
CHURCH-SPIRES AND CHIMNEY-SHAFTS 

REPAIRED. 


EIGHT FIRST-CLASS PRIZE MEDALS. 
Price-Lists Post Free. 


22 Kirkgate Buildings, Huddersfield, 
LEADENHALL HOUSE, 101 LEADENHALL STREET, 
LO 





Telegrams—**TONNERRE LONDON.” 


93 Discounts and 
Catalogues Free 


This Magic Lante 


definition, barons 


ern is efficient for exhibitions. The Lens gives crisy 
-rior achromatic photo graphic combination, with Rack 
and Pinion. The Condenser is comps sed of ‘Iwo Plano-Convex Len 
4-inch Geman r, and the Three Wick Refulgent Lamp yields a br 
illuminated picture. Japanned Body. 








Z s.d. 
Completé in Box co ccs see one ce ee 3 83 
Student’s Lantern (to take demonstrating 
tank) with Brass Sliding Tube 
amegeny outside Body . 2 
Mahogany outside Body, Brass Stz tages and 
Slidi ing rul 
sicheaun ly < 
trass Stages and Slidin 4 
Russian Iron Body, Brass Sliding Tube. 2 
Russian Iron Body, with Side Door, Brass 
SI ding Tube dat « 2 10 


MAGIC LANTERN SLIDES IN GREAT VARIETY. 





99* HATTON GARDEN, LONDON, E.C. 
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ACKROYD'S WEATHER FORECAST 


CHART, fcr Hall and other Barometers. 1s. 1a. Post free.— 
W. Ackrovp, M.E., Moiley, near Leeds. Registered Stationers 
Hall 


OUR MORALITY AND THE MORAL 
QUESTION. By LIONEL BEALE, F.R.S., Professor of Medicine 
in King’s College, London. Pp. 191. Price 2s. 6d. 


J. & A. CHURCHILL. 


METEORITES. | 


JAMES R. GREGORY has a Fine Series of SPECIMENS of the 
above, including the newly-described one of fAvVETTE County, Texas; also 
MANY RARITIES, including— 

GROSNAJA, NAGAYA, MOORESFORT, CASTALIA, 
ST. MESIUM; 

also METEORIC IRONS and recently-described METEORITES for 

SALE or EXCHANGE at Moderate Prices, at his Museum, 


88 CHARLOTTE STREET, FITZROY SQUARE, 


LONDON. 


BEST BLACK INK KNOWN. 
DRAPER’S INK (DICHROIC). 


DIFFERING FROM ANYTHING ELSE EVER PRODUCED, 
Ww riting becomes 4 pleasure when this Inkis used. [thas been adopted in 
the principal Banks, Public Offices, and Railway Companies throughout 

Ireland 
4c writes almostinstantly full Black. | Flows easily fromthe Pen. 
Does not corrode Steel Pens. Blotting-paper may be applied at the 
1s cleanly to use, andnotliableto Blot.! moment of writing. 
Can be obtained in London, through Messrs. BArctay & Sons, Farring- 
don Street; W. Epwarps, Old Change; 
Street ; and to be had of all Stationers. 
BEWLEY & DRAPER (Limited), Dublin. 





THE SCIENTIFIC LANTERN SLIDES | 


Produced by E. WARD, MancuesTer, last Season, having been received 
with so much favour, he respectfully invites EARLY ORDERS from 
Lecturers and others, while the light is most favourable for the production. 


EDWARD WARD, F.R.M.S., 
249 OXFORD STREET, MANCHESTER. 


‘ne Stamp. 






INVENTIONS EXHIBITION—GOLD 


DENT’S extivoc® 
WATCHES. 


WATCHES ana CLOCKS at 
REDUCED PRICES, sent post 


free on application to E. DENT 
and Co., Makers to the Queen, 
61 STRAND, LONDON, W.C., 





or 4 ROYAL EXCHANGE, 


MINERALS. 


HE NSON 


that he 


97 REGENT Streer (late 277 Strand), begs to an- 
as "lately received some very Choice Minerals, suitable for 





M R. 











Mi aseums or C 


Special ¢ 





Scientific Apparatus « 


GEM STONES. 
STONES CUT AND MOUNTED. 


SAMUEL HENSON, 
97 REGENT STREET, 
LONDON, W. 


(A PEW DOORS FROM ST. JAMES’S HALL.) 


Lessons GIVEN. 


F. Newsery & Sons, Newgate | 





| NEAR THE BRIT’3H NATURAL HISTORY MUSEUM. 


F. B. BUTLER, 1 M.A.Oxon., A.R.S.Mines, &c., 
NATURAL HISTORY AGENCY, 
148 BROMPTON ROAD, LONDON, S.W., 


Specimens recently added to Stock:—A large series of Rocks from the 
Lizard, Charnwood Forest, Warwickshire. and the Isle of Mull; sections of 
Norite, ee zite, Gari.et-Gabbro, Cornish Epidiorite. Rowley Basalt, 
and Ash, A gglomerate, ard Conglomerate trom the Wrekin district ; some 
2000 additior nal species of British Fossils ; Blue Barytes and Iridescent Pyrite 
and: an importation of Skinsof South Australian 
Lapidary’s work executed on the premises, 







on Calcite from Cumberland : 
Mammals and B 





MORELLA MARMALADE, | 


The most delicious of all Preserves ; also, the strictly non-alcoholic Wine, 
MORELLA, still and sparkling products of the famous Kent Morella 
Cherry, can be bought of, or through, any Grocer, and of the Makers, 
THOMAS GRANT & SONS, MarpsTone. 


NORTH BRITISH AGRICULTURIST, 


thechief Agricultural Journalin Scotland, circulates extensively among 
Landowners, Farmers, Resident Agents,and others interested in the 
management of land throughout the United Kingdom. 

The AGRICULTURIST is published every Wednesday afternoon in time 
forthe Evening Mails, and contains Reports of all the principal British and 
Irish Markets of the week. 

Thespecialattentionof Land Agents isdirected tothe AGRICULTURIS1 
as one ofthe best existing papersfor Advertising Farms tobe Let and Estate: 
for Sale. 

Advertisers addressing themselves to Farmers will find the AGRICUL 
FURIST a first-class medium for reaching that Class. 

Price 3¢. By post 34¢. Annual Subscription, payable in advance. 145. 

Orfices—377 High Street, Edinburgh, and 145 Queen Victoria Strect, 
London. E.C. Money Orders payableto C. and R. ANDERSON. 


THE ENTOMOLOGIST’s MONTHLY 
MAGAZINE. 
Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations. 


Cuties y . .G. Barrett, J. W. DouGias, W. W. Fow.Ler, M.A. 
-L.§ . McLacutan, F.R.S., E. Saunpers, F.L.S., and 
H. T. Stainton, F.R.S. 






This Magazine, commenced in 1864, contains standard articles and notes 
onall subjects connected with Entomology, and especially on the Insects of 
the British Isles. 

Subscription—Six Shillings per Volume, post free. 
mence with the June number in each year. 

Vols. I. to IX. ros. each to purchasers of complete sets: the succeeding 
volumes may be had separately or together, at 7s.-each. 

London: GURNEY & JACKSON (Mr. Van Voorst’s successors), 
1 Paternoster Row. 

N.B.—Communications, &c.,should be sent to the Editors at the above 

a‘idress. 


The volumes com- 


On the rstof every Month. 
JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 

Edited by James Britten, F.L.S., British Museum. 


Contents :—Original Articles by leading Botanists.—Extracts, and 
Notices of Booksand Memoirs.—Articles in Journals.—Botanical News.— 
Proceedings of Societies. 

Price rs. 3¢. Subscription for One Year, payable in advance, 12s. 


London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. 


MADE WITH BOILING WATER. 


EPPS'S 


CRATEFUL—COMFORTINC. 


COCOA 


MADE WITH BOILING MILK. 
INFALLIBLE 


[HOLLOWAY'S OINTMENT |Meuataaey 


For BAD LEGS, BAD BREASTS, OLD WOUNDS, SORES and 
ULCERS. If effectually rubbed on the Neck and Chest, it cures 
SORE THROATS, BRONCHITIS, COUGHS and COLDS; and for 
GOUT, RHEUMATISM, and a!l Sxin Diseases it is unequalled 
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MESSRS. MACMILLAN & 00. S NEW BOOKS. 
Now Ready, in Three Volumes, Demy 8vo, Price 54S. 


THE AMERICAN COMMONWEALTH. 


BY 


JAMES BRYCE, M.P., D.C.L,, 


Regius Professor of Civil Law in the University of Oxford, Author of *‘ The Holy Roman Empire.” 








Part I.—THE NATIONAL GOVERNMENT. 
Part II.—THE STATE GOVERNMENTS. 

Part II].—THE PARTY SYSTEM. 

Part 1V.—PUBLIC OPINION. 

Part V.—ILLUSTRATIONS AND REFLECTIONS. 
Part VI.—SOCIAL INSTITUTIONS. 


GLEANINGS IN SCIENCE: A SERIES OF POPULAR LECTURES ON 
SCIENTIFIC SUBJECTS. By the Rev. GERALD MOLLOY, D.D., D.Sc., Rector of the Catholic University of 
Ireland, sometime Fellow of the Royal University. S8vo. 7s. 6d. 

This volume is based on popular lectures delivered in connection with the Royal Dublin Society. The author’s aim has been 
to lay before his readers the latest available information, and to follow out the progress o if scientific discovery down to the present 
date. Dr. Molloy has endeavoured te make his illustrations supply in some measure the place of experiments. Most of them have 
been specially drawn from his own apparatus. The subjects treated are as follows :—I. The Modern Theory of Heat; II 
Lightning, Thunder, and Lightning-Conductors ; II]. The Storing of Electrical Energy ; 1V. The Sun as a Storehouse of Energy 
V. The E lectric Li ght ; VI. The Glaciers of the Alps. The lectures are followed by ‘an Appendix giving a short account of 
the recent controversy on Lightning-Conductors. 

THE CIVILIZATION OF SWEDEN IN HEATHEN TIMES. By Oscar 
MONTELIUS, Ph.D., Professor at the National Historical Museum, Sweden. Translated from the Second Swedish 
Edition (Revised and Enlarged by the Author) by the Rev. F. H. WOODS, B.D., Vicar of Chalfont St. Peter. With 
Map and 205 Illustrations. 8vo. 14s. 

WITH too ILLUSTRATIONS. 
ANCIENT ROME IN THE LIGHT OF RECENT DISCOVERIES. By 


RODOLFO LANCIANI, LL.D. (Harv.), Professor of Archeology in the University of Rome, Director of Excavatio1 


for the National Government and the Municipality of Rome, &c. With 100 Illustrations. 8vo. - 245. 
ALPHABET OF ECONOMIC irs NCE. By Pumire H. Wicksteep. Part I. 
Elements of the Theory of Value or Worth. Globe 8vo. 2s. 62. 


ABSOLUTE MEASUREMEN TS IN E LEC’ TRICITY AND MAGNETISM, 
THE THEORY AND PRACTICE OF. By ANDREW GRAY, M.A., a > aes of Physics in the 
University College of North Wales. Second Edition. In Two Volumes, Crown 8vo. Vol. I., 12s. 6d. 

EXPERIMENTAL MECHANICS. A Course of Lectures Salicasiad at the Royal 
College of Science for Ireland. By Sir R. S. BALL, LL.D., F.R.S., Astronomer-Royal of Ireland. Second Edition, 
with Illustrations. Crown 8vo. 6s. 

PRACTICAL METALLU ote AND ASSAYING. A Text-book for the Use 
of Teachers, Students, and Assayers. By ARTHUR H. HIORNS, Principal, School of Metallurgy, I sirmingham and 
Midland Institute. With Illustrations. Globe 8vo. 6s. 

A TEXT-BOOK OF ELEMENTARY METALLURGY FOR THE USE OF 


STUDENTS. By the same Author. With Illustrations. Globe 8vo. 4s. 
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CLASSIFIED LIST OF 40, 000 FIRST- CLASS OBJECTS. ILLUSTRATED CATALOGUE OF MICROSCOPES. 


Either of the above sent Post Free on application to 


W. WATSON & SONS, 313 HIGH HOLBORN, LONDON, W.C. 


OPTICIANS TO HER MAJESTY’S GOVERNMENT, ESTABLISHED 1837. 


. an > ed | 
Printed by Kicuarp Cay anv Sons, Linirep, at 7 anc & Bread Street Hill  Quee n Victoria Street, in the City of London, and Published by 
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QUEEN 
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Makers of every descrip- 
tion of OPTICAL and 
- PHYSICAL APPARA- 
B.TUS of the highest class, 
for Colleges, Institutions, 

&c. - 

Catalogue of 
OPTICAL LANTERNS, 
PROJECTION APPA- 
RATUS, &- SLIDES, 3d. 


NEW ILLUSTRATED 
CATALOGUE OF 
SCIENTIFIC APPARATUS, 
N 144 pages, 6d. 
MSHURST ELECTRICAL MACHINE. 


Best Quality, giving full 44-inch Spark in Air, £5. As made for the 
Science and Art Department. 


EWTON & 
3 FLEET STREET, TEMPLE BAR, LONDON, E.C. 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, | 


ST. TIBB’S ROW, CAMBRIDGE. 


SEISMOGRAPHS 
From the Designs of Prof. J. A. EWING. 
A fully-illustrated Description will be sent on application. 
Now Ready, Vol. IX. 
Price to Subscribers 21s. per Yearly Volume, post free. 


THE JOURNAL OF PHYSIOLOGY. 


oy: with the Co-operation in England of Prof. W: RUTHERFORD, 
, of Edinburgh, Prof. J. BURDON-SANDERSON, F.R.S., 
wr Onterd and in America of Prof. H. P. BOWDITCH, of Boston; 
Prof. H. NEWELL MARTIN, F.R.S., of Baltimore ; Prof. H. . 
WOOD, of Philadelphia, 


By MICHAEL FOSTER, M.D., F.R.S. 


The Company are now prepared to make drawings, woodcuts, andlitho- 
graphic plates, both coloured and uncoloured, from microscopic or other 
specimens; also by means of photography to make reproductions in photo- 
cue, type blocks, photolithography, and various her processes. 

e Company areappointed Agentsfor the Microscopes of Zeiss. 

A Catalogue will be sent on application, of the instruments used in 
Physical, Botanical, and Physiological investigations which are manu- 
factured by 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 


ST. TIBB’S ROW, CAMBRIDGE. 








BROWNING’S 
NEW THREE-WICK LANTERN FOR 1889. 





Rack Achromatic Front: 4-inch Condensers, Powerful Three- 
Wick Lamp, in strong Wood Case, Price £2, or with Four- 
Wick Lamp, £2 5s. 

This is an admirable Lantern for making Photographi« 
Enlargements. 


JOHN BROWNING, 
Optical and Physical Instrument ‘Maker, 
63 STRAND, LONDON, W.C. 
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OPERA, RACE, & FIELD GLASSES, 
OF EVERY DESCRIPTION. 
Barometers, Microscopes, Telescopes, 


Magic Lanterns, &c., &c. 


Illustrated Price Lists posted free to all parts of the World. 


NEGRETTI & ZAMBRA, 


OpriciaNs AND SCIENTIFIC INSTRUMENT Makers TO THE QUEEN, 
HOLBORN VIADUCT, E.C 
Branches:—45 CORNHILL: 122 REGENT STREET 
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and Z.’s Lz a Illustrated Catalogue, 1200 Engravings, Price Ss. od 
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| LIVING SPECIMENS FOR THE MICROSCOPE, 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHAM, 


Who last week sent to his subscribers Clathrulina om, swith sketch 
and description. He also sent out Limnias annulatus, Brachionus pala, 
Melicerta ringens, Stephanoceros, Stentors, Volvox globator ; also Amceba, 
ae Vorticella, Crayfish, and other Specimens for Biological Laboratory 
wor 

Weekly announcements will be made in this place of Organisms T. B. 
is supplying. 


Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for Subscription of £1 15., 
or Twelve Tubes for 10s. 6d. 





Portfolio of Drawings, Eleven Parts, 1s. each. 


UNIVERSITY COLLEGE, LONDON. 
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offered good BOARD AND RESIDENCE in lady’s superior house 
Ten minutes from Science Schools, &c. Apartments if preferred 
Bath.—Mrs. A., 75 Finborough Ro ad, South Kensington. 
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Stages and Tubes, Achromatic Photogra- 
phic Front Lenses, Compound Condensers, 


45 120 
Ditto, ditto, with Brass Rages and Sliding 
‘ubes one L2 80 


“OPTIMUS” T RIPL EL ‘ANT ERN. 

») Panelled Mahogany Body and Moulded 
Foot, picked out with Black, Brass Stages 
and Tubes, Achromatic Photographic 
Front Lenses, Compound Condensers, 

14 100 

Uf fitted with 3-draw Telescopic Tubes and 

extra Front Lenses, a further charge. Also 

for Gas Jets, Taps, and Bags. 
SUPERIOR WORKMANSHIP GUARANTEED. 





99 HATTON GARDEN, LONDON, E.C. 


OXYHYDROGEN LIMELIGHT. 
SEASON 1888-1889. 


For Prices of Highly Improved Steel Gas Cylinders, Compressed Gases, 
_and other Apparatus, address— 


HOWARD LANE & CO, 


115, 116, 117 PALMERSTON BUILDINGS, London, E.C. 


F. H. BUTLER, } M.A.Oxon., A-R.S.Mines, &c., 
NATURAL HISTORY AGENCY, 
148 BROMPTON ROAD, LONDON, S&.W., 
NEAR THE BRITISH NATURAL HISTORY MUSEUM. 

MR. BUTLER having secured the unique COLLEC 


LOCK AND OTHER FOSSILS belonging to the late 
of Hagley, 





‘TON OF WEN- 
Joun Gray, Esq., 
Worcestershire, is now offering them for sale singly or in sets. 
The Collection is replete with exquisite examples of Crinoids, Trilobites, 
Corals, and Mollusca, carefully worked out from the matrix, and exhibiting 
fuli details of sct ilpture and habit. No other such opp ortunity has ever 
been afforded to Museums and the scientific world, of obtaining specimens 
of equal beauty and rarity. 

Numerous Species from ‘the Wright, Holl, Mantell, and other Collections 
are also in stock. C vollecti ons of Fossils, of from roo to 10,000 Species or 
more, can be supplied to order. 





THE SCIENTIFIC LANTERN SLIDES SEISMOGRAPH | 


Produced by E. WARD, MAncueEsTeR, last Season, having been received 
with so much favour, he respectfully invites EARLY ORDERS from 
Lecturers and others, while the light is most favourable for the production. 


EDWARD WARD, F.R.M.S., 
249 OXFORD STREET, MANCHESTER. 


List for One Stamp. 


MINERALS. 


Mr. HENSON, 97 Recent STREET (late 277 Strand), begs to an- 
nounce that he has lately received some very Choice Minerals, suitable for 
Museums or Collectors. 


Special Collections suitable for the Explorer, Teacher, and Student. 
Scientific Apparatus of all kinds. 


GEM STONES. 
STongEsS CUT AND MOUNTED. 


SAMUEL HENSON, 
97 REGENT STREET, 
LONDON, W. 


JAMES’S HALL.) 


LESSONS GIVEN. 


(A FEW DOORS FROM ST. 


| SPECIAL AND TYPICAL 


| EVERY 








This Magic Lantern is efficient for exhibitions. The Lens gives cris 
definition, being a superior achromatic photographic combination, with Rac 
and Pinion. ‘The Condenser is composed of ‘lwo Plano-Convex Lenses of 
4-inch diameter, and the Three Wick Refulgent Lamp yields a brilliantly 
illuminated picture. Japanned Body. 


( Zomplete i in Box - 
Student’s Lantern (to te ake demonstrating 
tank) with Brass Slid.ng Tube oe 
Mahogany outside Body eos eee ase 
Mahogany outside Body, Brass Stages and 
Sliding Tubes. 3 
Mahogany outside Bi dy, Panelled "Door, 
Brass Stages and Sliding Tubes 
Russian Iron Body, Brass Sliding Tube.. 
Russian Iron Body, with Side Door, Brass 
Sliding Tube —" 


MAGIC LANT ERN SL IDE S 5 IN GREAT VARIETY. 





-MEISER & MERTIC’S PHYSICS SETS, 





Set ITI., 


Set I. Galvanic Electricity. 


as above, 30s., Carriage Paid. 
Set IT. Static Electricity. 
Illustrated, 360 Exercises, Post free, 2d. 


SUPERIOR CHRISTMAS PRESENTS. 


Book, 48 PP- 





SOLE AGENT— 


Ww. HUME, 
WEST COLLEGE STREET, EDINBURGH. 


riom CONTINUOUS) 
RECORD 





(GRAY—MILNE). 
STANDARD ELECTRIC INSTRUMENTS 
(SIR WILLIAM THOMSON’S). 
ilars apply to Maker, 
JAMES WHITE, Optician, 


2g SAUCHIEHALL STREET, GLASGOW 


- MINERALOGY AND GEOLOGY. 


COLLECTIONS FOR STUDEN 
LECTURERS, AND MUSEUMS. 


REQUISITE FOR PRACTICAL WORK, 

CASES, APPARATUS OF ALL KINDS. 
The Largest Stock in England of Rocks, Rock-Sections, 
Minerals, Fossils. 


For Price and all Particu 


CABINETS, 


New Catalogues ar ists now ready, Free, 


JAMES R. GREGORY, 


88 CHARLOTTE STREET, FITZROY SQUARE, LONDON 


MORELLA MARMALADE, 


also, the strictly non-alcoholic Wine, 


s Kent Morelia 
of the Maxers, 


The most delicious of all Preserves ; 
MORELLA, sull 
Cherry, can be bought of, or through, 
THOMAS GRANT & SONS, Matps1 


and sparkling products of the fa 
any Grocer, and 
ONE. 
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THE SCOTTISH PROVIDENT INSTITUTION. 


Edinburgh—6 St, Andrew Square. 





HIS SOC IE IY was instituted at Reg 50 in 1837, with ae vb ssured ] 
few of the Pr rietary Offices, while retai “Whole Profits he Policyholders. 


E xt 7 w and carefu 
first ; 4 _~ Reserving the Surplus | r those wh i 
BenmeGts as lavce as re usual system of High P 


Septennial Progress a the Scott'sh Provident Institution. 


1 Pp; < Ss 
se ASSURANCES FUND 
ENDIX . N HE END of 
Ih I salle cain Praxtop 
. \ . £04 ‘ 
254.¢ 
7.445 83 
1887 26, 837, 043 6,179,746 


The Accumulated Funds increased in 


The INCREASE of Fl NDS the last Seve great 
low costof M g } t 


tw t PREY € 
The Ap f Assl RANCE effected, a d the FUND Sa 


Buamples of Premiums for Aawumence of ‘£100 at Death—with Profits. 


to secure oe Common Fy 





v other Office ym—due in great measure to the exc eptic 








— 17 King William Street, E.C. 


A red the full benefit of the Low Premiums hither: 


sw t only secure greatly Larger Assurauces fro 
d from iam. will in most cases provide Eventual 


SURPLUS, 
INCREAS} 
NDS. No. or Par AMOUNT 
TICIPANTS. (two-thirds divided) 





2,266,494 9,384 1,051,035 


y £387.00 ) exceed £6, 200, 000. 


per to TXcont 





year wwe exceeded those of any other Office at a similar period. 











CASSELL & COMPANY'S ANNOUNCEMENTS 


Part I., Price 7a 


AR SERIAL IS 


THE STORY OF THE HEAVENS. 


By Sir ROBERT Ss. BALL, LL.D., 


LOW eT of Ir 








S IFIC WORKS 
Published by CASSELL & COMPANY. 
TEE STORY OF THE HEAVENS. _ By Sir Rot 
- . 
ELECTRIC! TY 


THE FR ESH- 


e os 
CA ASSE LL'S NE 
9s 


SHORT SI UDIES oes. € NATURE. With full-page 


CHRISTMAS A? YEAR'S GIF1 
CASSELL's CLAS SIFIED CATALOSUE, 


Information and Tables of Rates ma 


ss 

_—| 

£2 34 435 9 44 7 2 Pee 
> § 17 a2 3 

| 





ium would generally elsewhere secure (wi 





e 4,27 4a cing fr of payments after 50. 

e same as m_st Offices require during whole life. ‘Before these Premiums 
Restr NS AND GROUNDS OF CHALLENGE. 

special arrang-ments may be made) are now WorLp-Wipk, and free fron 





s Offices 

may be had 
= Amekicattos 
n Application 


JAMES WATSON, Janager. 


A GOOD BOOK FOR PRESENTATION. 


SECOND EDITION, Tastefully —— Crown 8vo, Handsomely Bound 





IN THE SERVICE OF MAN. Edied 

ns s. 
/ATER FISHES OF EU: OPE, —— 
SCIENCE FOR ALL Edited by Dr. Rover1 ‘c WN, 


] NATURAL HISTORY. Edited by 


h Gilt Edges, and Illustrated, Price 5s. 


NATURE'S FAIRY-LAND, 


Rambles by Woodland, Meadow, Stream, and Shore. 
bap H. W. S. WORSLEY-BENISON, 


e Linnean Society, Lectu urer on Totany at Westminster 
Hospital Medical School. 


CONTENTS. 


The Jour f the Rain-drops. Among the Primroses. 

F R Waves of the Sea. 

Out amo Waves at their Work. 
Compa > Urn. A Corner in the Garden. 

4 Half-ti Spiders again. 

OntheS Violets. 

Shells an The House-fly’s Story. 

Hilly a A Woodland Ramble 

Do Fist Spider Society under Water 
Ine N The Procession of the Flowers 
Architec 





London : ELLIOT STOCK, 62 Paternoster Row. 


By LIONEL 5S. BEALE, M.B., F.R.S 
Professor of Medicine in King’s College, ied om. 
OUR MORALITY AND THE MORALQUESTION., 2s. 64 
100 FIGUKES OF URINARY DEPOSITS. 5s. 
URINARY AND RENAL DERANGEMENTS AND CAL 
CULOUS DISORDERS, Diagnosis and Treatment. Now Ready, 5 
SLIGHT AILMENTS. Pp. 275. 
— TO WORK WITH _ 
P! ais (Harrison and Sons 
THE “MIC ROSCOPE IN ME DIC INE. 86 Plates. 215. 
BIOPLASM: Introduction to Medicine and Physiology. 65. 64 
PROTOPLASM. (New Edition preparing.) 
ON LIFE AND ON VITAL ACTION, 5s. 
THE MYSTERY OF LIFE. 3s. 6d. 
LIFE THEORIES AND RELIGIOUS THOUGHT. §5. 62 
THE “*MACHINERY” OF LIFE. 23s. 
DISEASE GERMS. (Soiled Copies only.) 
London: J. & A. CHURCHILL. 
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MICROSCOPE, 10 


$s. 6d. 
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TO “NATURE.” 
wi. ms 
Yearly. . eee ee ee ae ek 
Half- yearly . a Rae ee ne a ee 
a er eee a 
To the United States, the Continent, &c. : 
Vearly . rae oe Sey er ee i mh a a 
a rr ae 
REED 6 a eG ee gee a, 
To India, China, and Japan : 
WMS 0s. ce AN es Bie, Rae ek a 
RIPON Vk eee tne OS 
i Per ee a ee (nee ee 


ADVERTISEMENTS 


g¢, per Line after. 


CHARGES FOR 


Three Lines in Column 2s. 6. 


& &, 
One Eighth Page, or Quarter Column : 18 6 
Quarter Page, or Halfa Column ..... 115 © 
Half a Page, or a Column tse a Sees 
a a. a ee ae 


Money Orders payable to MACMILLAN & Cv, 


OFFICE: 29 BEDFORD STREET, STRAND, W.C. 


“Diary of Recteties. 


LONDON. 


THURSDAY, DECEMBER 20. 


Rovat Society, at 4.30.—Co-relations and their Measurements, chiefly 
from Anthropometric Data: F. Galton, F.R.S.—On the Maximum Dis- 
charge through a Pipe of Circular Section when the Effective Head is 
due only to the Pipe’s Inclination: Prof. H. Hennessy, F.R.S.—Pre- 
liminary Account of the Morphology of the Sp -rophyte of Splachnum 
luteum: J. R. Vaizey.—A Contribution to the Knowledge of Protection 
against Infectious Diseases. 

LINNEAN Society, at 8.—The Natural History of the Kangaroo Island 
Grass Tree: J. G. O. Tepper.—Apyocistis and Volvocinea: Spencer 
Moore.—On some New Species of Shells : G. B. Sowerby. 

CHEMICAL Society, at 8. 

SANITARY INSTITUTE, at 5.—The New Local Government Bill and the 
County Councils, especially in Relation to Sanitary Administration : 
Ernest Hart. 

SUNDAY, DECEMBER 23. 


Sunpay Lecture Society, at 4.—Japan; its People and their Art, Litera- 
ture, Folk-lore, &c. (illustrated) : C. Pfoundes. 


TAURSDAY, DECEMBER 27. 
Rovat INsTITUTION, at 3.—Clouds and Cloudland : 

SATURDAY, DECEMBER 29. 
Rovat INsTITUTION, at 3.—Clouds and Cloudland : 


Prof. Dewar, F.R.S. 


Prof. Dewar, F.R.S. 





THE NEW PATENT 
WATKIN 
ANEROID BAROMETER, 
JAMES J. HICKS, 


All kinds of Meteorological Instruments, &c., 
8, 9, &10 Hatton Garden, London, F.C. 
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THE 


granted since 1%4s have each year 
exceeded £1.44,00 sums assured : 
a result rmaint ained uninterruptedly 


for so long a period by no other Office in the United Kingdom. Funds, 
6} Millions, increasing annually. 


STANDARD LIFE OFFICE, 
83 KING WILLIAM STREET, LONDON, E.C. 


Nervousness 
Horsford’s Acid Phosphate, 


A NERVE FOOD. 





Nervous diseases are often due to 
a diminution of the phosphates which 
exist in every fibre. The Acid Phos- 
phate supplies the phosphates, and relieves 
nervous exhaustion. 





Dr. C. J. Denny, M.R.C.S., Blackwater, Hants, 
says: “I prescribed it in cases where the chief fat 
of health appeared to be want of nerve nutrition, with 
marked benefit.” 

Dr. SPENCER T. SmyTH, L.R.C.P., Forest Hill, 
Tyson Road, London, says: “I have given it in 
nervous disorders where phosphoric acid is indicated, 
particularly in cases of nerve prostration, and find it 
a valuable remedy.” 









Descriptive pamphlet post free on application to 


Rumford Chemical wae | Providence, R.I., U.S.A 


BEWARE OF SUBSTITUTES AND 
IMITATIONS. 
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GILCHRIST LANTERNS 


CHEMICAL & ELECTRICAL EXPERIMENTS 


As used by Wu. Lant Carpenter, Esq., B A., and Prof. Fornes, Free 












Trade Hall, Manchester, before sooo people. 

that) pore d eae naa 7 ROTARY TRIPLE Combination 
Optical Lant rk r Limelight, fit ted wit ha new fo wap ateemente 
a r . MICROSCOPE Hi ig hest cless Objecti ves, showin ng 

ve F 

Tue GILCHRIST |. anternfor PHYSICAL EXPERIMENTS 
and 'SPECTROSCOPE We nd OPTICAL LANTERN for 
dD ms, & is mag — nt will give perfect marginal 
a efin Yemonstration 

MICROSCOPE ATTACHMENT | for adapting to any Lantern. 
New Patter ? 


DIRECT NICOL PRISM Peepen weg alin 
PATENT PASS 5: ves 12-feet Pictures. 


Esq 
The DocwRa TRIPLE. 
fe 


B. J. MALDEN, 


Fi nest ele istrument inthe World. Prize 
ts, Gas-bag, &c., 
»&e. Cheapest 
300 pages, rs. ; 





W. C. HUGHES, 
atentec, Inventor, and Specia 
BREWSTER HOUSE, MORTIMER ROAD, KINGSLAND, LONDON, N., 


hengescope, Optical and Physi 
of the Highest Class 





Inventor of the Giant cal Apparatus 





Bucellent Copies of the actual, natural Hanawriting, als 
of Drawings, Music, even o! elaborate Sketches, bre. 
grammes, Plans (up to Double-Elephant size), Shorthand, and 
Type-Writing are easily. quickly, and cheaply produced by the 


AUTOCOPYIST 


Very fluid ink, used with ordinary pen and paper. 
writtem letters. Used atthe House of Lords, &c 


AUTOCOPYIST DEPT. (A.£.T.Co., La.), 


London Wall, London. and 52 Princess Street. Manchester. 


SE righ na pi N. 
CHEMICAL HANDICRAFT. 


PRICE 4s. 7d. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS ; 


tLLUSTRATED, CLASSIFIED, DESCRIPTIVE 
Demy 5vo, 480 pr 


cuter resemble 


» Illustrated with 1600 Woodcuts. 
Most Complete and Cheapest List of Apparatus. 


JOHN J. GRIFFIN anp SONS, 22 GARRICK STREET, 
LONDON, W.C. 


MADE WITH BOILING WATER. 


ErPPs’s 


CRATEFUL—COMFORTING. 


COCOA 


MADE WITH BOILING MILK. 
THIS 


HOLLOWAYS PILLS [Meso 


Is unequalled in the Cure of all Disorders of the LIVER, 
STOMACH, KIDNEYS AND BOWELS. A Great PURI. 
FIER of the BLOOD: 2 Powerful Invigorator of the 
System, if suffering from WEAKNESS AND DEBILITY, 
and unequalled in Complaints incidental to Females. 
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<n te 
7k STANLEY J} ee 
BAA wn | 
Mathematical Instrument Manufacturer to H.M. Government, Council of 
India, Scienceand Art Department, Admiralty, &c. 


Mathematical, Drawing, and Surveying Instruments 
of Every Description, 


Of the Highest Quality and Finish, atthe most Moderate Prices. 
Lliustvated Price List Post Free. 


W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
Gotp Mepat in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Address: —GREAT TURNSTILE, HOLBORN, LONDON, W.C 
GEOLOGICAL COLLECTIONS. 
Comprising Fossils, Minerals,and Rocks, labelled with Name, Locality, 
and Geological Position, in Mahogany Cabinets. roo Specimens, 255; 
200 ditto, sos. The best value obtainable. 
Micro-Sections of Rocks in great variety. 
aad other Geological Requisites. 


THOMAS D. RUSSELL 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET LONDON, E.C. 


MOORE BROS., 
Osteologists, Disarticulators, &c., 
15 KREMLIN DRIVE, LIVERPOOL, 
Have Orenep a CENTRAL SHOWROOM at 
49 HARDMAN STREET, LIVERPOOL 
(Near the Philharmonic Hall, opposite the Church for the Blind), 
WHERE OSTEOLOGICAL SPECIMENS, &C., MAY BE INSPECTED, 


RICHARD ANDERSON & CO., 


Successors to SANDERSON & CO. (Established 1852). 
Patronized by H.M. the QUEEN. Contractors to H.M. Government. 
Manufacturers and Erectors of every description of 


Cabinets, Glass-topped Boxes, 









ELECTRIC BELLS, 
SPEAKING-TUBES, &c., &c., 
CHURCH-SPIRES AND CHIMNEY-SHAFTS 
REPAIRED. 
EIGHT FIRST-CLASS PRIZE MEDALS. 
Price-Lists Post Free. 


22 Kirkgate Buildings, Huddersfield. 
LEADENHALL HOUSE, 101 LEADENHALL STREET, 
LO 


, £.U. 
Telegrams—‘*‘ TONNERRE LONDON.” 


THE ‘ HANSA,” 


Published s n.¢1864in Hamburg, is the only independent professional pape’ 
in Germany icated exclusively to Maritime Objects. Essays, Critiques 
Reviews em Advertisements. Strict eye kept upon the development 
of Maritim e Affairs in every respect. Every. second Sunday one Number is 

sto at least ; frequent supplements and drawings. Subscription at any time 
preceding numbers of the year furnished subsequently. Price 12s. for twelve 
months. Advertisements 4d. a linewidely spread by this paper; considerable 
abatement for 3, 6, 12 months’ insertion. Business Office: Aug. Meyer and 
Dieckmann, Hamt nurg, Alterwall, 28. Edited by W. von FREEDEN. M.R 
Hamburg. Alexander Street. 8 


THE BREWERS’ 














GUARDIAN : 


A Fortnightly Paper devoted to the Protection of Brewers’ Interests, 
Licensing, Legal, and Parliamentary Matters. 
Review or THE Matt anno Hor Trapes; anv WINE AND Spirit TRALE 


Kecorp, 
The ape of the Country Brewers. 


The Brewers’ Guardi ian’ he. ublished on the evening of every alternate 
y officially connected with brewing interests 





the onl ly journal 





1s-each. Registered for transmission abroad. 


n, Yo 6d. per annum post free, dating from any quarter-day. | 
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MESSRS. MACMILLAN & CO.’S NEW BOOKS. 


Now Ready, in Three Volumes, Demy 8vo, Price 545. 


THE AMERICAN COMMONWEALTH. 


BY 


JAMES BRYCE, M.P.,_ D.C.L,, 


Regius Professor of Civil Law in the University of Oxford, Author of “* The Holy Roman Empire. 


; Part JI.—THE NATIONAL GOVERNMENT. 
Part IJ].—THE STATE GOVERNMENTS. 
Part II]—THE PARTY SYSTEM. 
Part 1V.—PUBLIC OPINION. 
ParT V.—ILLUSTRATIONS AND REFLECTIONS. 
Part VI.—SOCIAL INSTITUTIONS. 


GLEANINGS IN SCIENCE: A SERIES OF POPULAR LECTURES ON 





SCIENTIFIC SUBJECTS. By the Rev. GERALD a D.D., D.Sc., Rector of the Catholic University of 
Ireland, sometime Fellow of the Royal University. 8vo. . 6d. 

This volume is based on popular lectures delivered in connection with the Royal Dublin Societ The author's aim has been 

to lay before his readers the latest available information, and to follow out the progress of scientific discovery down to present 

date. Dr. Molloy has endeavoured te make his illustrations supply in some measure the place of experiments. Most of ther n have 


been specially drawn from his own apparatus. The subjects treated are as follows :—I. The Modern Theory of Heat ; 
Lightning, Thunder, and Lightning-Conductors ; III. The Storing of Electrical Energy ; 1V. The Sun as a Storehou 

The Electric Light ; VI. The Glaciers of the Alps. The lectures are followed by an Appendix giving a short account of 
rit recent controversy on Lightning-Conductors. 


THE CIVILIZATION OF SWEDEN IN HEATHEN TIMES. _ By Oscar 
MONTELIUS, Ph.D., Professor at the National Historical Museum, Sweden. Translated from — See nd Swedish 
Edition (Revised and Enlarged by the Author) by the Rev. F. H. WOODS, B.D., Vicar of Cha ; th 
Map and 205 Illustrations. 8vo. 14s. 


WITH 100 ILLUSTRATIONS. 


ANCIENT ROME IN THE LIGHT OF RECENT DISCOV ERIES. By 
RODOLFO LANCIANI, LL.D. (Harv.), Professor of Archeology in the University of Rome, Director of Excavations 
for the National Government and the Municipality of Rome, &c. With 100 Illustrations. Svo. 245. 

ALPHABET OF ECONOMIC SCIENCE. By Puiuie H. Wicksteep. Part I. 


Elements of the Theory of Value or Worth. Globe 8vo. 2s. 6.2. 


ABSOLUTE MEASUREMENTS IN ELECTRICITY AND M.: AGN E ‘TISM, 
THE THEORY AND PRACTICE OF. By ANDREW GRAY, M.A., F.R.S. E., Prof fessor of ics in the 
University College of North Wales. Second Edition. In Two Volumes, Crown 8vo. Vol, L., 12s. 6. 

EXPERIMENTAL MECHANICS. A Course of Lectures delivered at th e p Roya al 
College of Science for Ireland. By Sir R. S. BALL, LL.D., F.R.S., Astronomer-Royal of Ireland. Seco 
with Illustrations, Crown 8vo. 6s. 

PRACTICAL METALLURGY AND ASSAYING. A Text-book for the Use 
of Teachers, Students, and Assayers, By ARTHUR H. HIOKNS, Principal, School of Metallurgy, Birmingham anx 
Midland Institute. With Illustrations. Globe 8vo. 6s. 

A TEXT-BOOK OF ELEMENTARY METALLURGY FOR THE USE OF 


STUDENTS. By the same Author. With Illustrations. Globe 8vo. 4s. 








MACMILLAN AND CO., LONDON. 
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HENCE THE BEST & CHEAPEST. 


Madame ADELINA PATTI. Mrs. LANGTRY. Mdme. MARIE ROZE MAPLESON. 

“JT have found PE ARS’ SOAP “I have much pleasure in stating that ‘* For preserving the complexion, keeping 

atchle for the hands and com- I have i PE AK S’ SOAP for some the skin soft, free from redness and roughness, 

plexion time and 7 f refer it to any other. and the hands in a nice condition, PLARS 
is the finest soap in the world.” 


Signed) LILLIE LANCGTRY. (signed) MARIE ROZE. 


E A RS’ SO AP IS SOLD EVERYWHERE in Tablets at 1s. each. Larger Sizes, ls. 6d. 
and 2s.6d The 2s. 6d Tablet is perfumed with Otto of Roses. A smaller 
Tablet (Unscented) is sold at 6d, but INSIST on having PEARS’, as vilely-injurious imitations 

are often substituted for extra gain. 











Printed by Ricuaep Cray anv Sows, Limiten, at 7 and % Bread Street Hill, (Queen Victoria Street, in the City of London, and Publishes by 
Macsittaw anv Co., at the Ofer. t1z Fourth Avenue, New York.—Tuvesnay, December zo, 1868 
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** To the solid ground 
Of Nature trusts the mind which builds for aye.” —WoRDSWORTH. 





by 

















No. 1000, VOL. 39.] 


THURSDAY, DECEMBER 27, 1888. 











Registered as a Newspaper at the General Post Office. ] 
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THE NEW PATENT 


WATKIN ANEROID BAROMETER. 


This wonderful In- 
strument, the invention 
of Major WATKIN, 
R.A., is made _ with 





three Circles of Figures 
instead of ome, thus 
giving amuch more open 
scale, combined with 
greater length of range. 
It is marvellously accu- 
rate and sensitive, and 
been correctly de- 
scribed as the 


**Aneroid of the 
Future.” 





J, J. HICKS, 
8,9, & 10 
Z Hatton Garden, 


“ : London, E.C. 

BECK’S 

PHOVOGRAPHIC LENSES 
IRIS DIAPHRAGM. 


Mr. LATCHMORE, of Hitchin, says :—‘‘I have tried the 
Beck Lens fitted with Iris Diaphragm supplied by your firm 
some time since. As you are aware, I have a shelf full of 
lenses by makers of repute, but the process of natural selection 








compels me irresistibly to use the Beck Lens, not only on 
account of its optical excellence, but for the extreme convenience 
of the Adjustable Diaphragm.” 


Full Particulars Free on application to 


R. & J. BECK, 


68 CORNHILL, LONDON, E.C. 





BROWNING’S 
NEW THREE-WICK LANTERN FOR 1889. 






Rack Achromatic Front: 4-inch Condensers, Powerful Three- 
Wick Lamp, in strong Wood Case, Price £2, or with Four- 
Wick Lamp, £2 5s. 
This is an admirable Lantern for making Phot: 
Enlargements, 
JOHN BROWNING, 


Optical and Physical Instrument Maker, 
63 STRAND, LONDON, W.C. 


NEGRETTI & ZAMBRA’S C AS PI 


_ Ah: 
ST apni 


HRISTMAS PRESENTS 
2 > 
tS 


USEFUL AND 
ORNAMENTAL. 
saquvMdn 
GNV V4ANIND AN 


OPERA, RACE, & FIELD GLASSES, 
OF EVERY DESCRIPTION 
Barometers, Microscopes, Telescopes, 
Magic Lanterns, &c., &c. 


Illustrated Price Lists posted fre sll parts of che World. 
NEGRETTI & ZAMBRA, 
MAXKEKS TO TRE QUEEN, 


OrriciaNs anv Scirntiric INsTRUMEN 
HOLBRORN VIADLCI u 
REGENT SPREET 


Branche —4s CORNHILI wee 
Photographers at the CRYSTAL PALACE 
N. and 2.'s Large Ulustrated Catalog ~ Engravings, Price 
Pelephone No, 6583 Vele © Ac sx, “* Negre » 
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UNIVERSITY COLLEGE, LONDON. 
PHYSIOLOGICAL LABORATORY. 


.CED COURSE OF CHEMICAL PHYSIOLOGY, 
he Higher Examinations of the U: liversity of London, and 
! f the College of Surgeons, will commence in this 


the end of JANUARY. 






E. A. SCHAFER, F. - Ss. J drell Professor of Physiology. 

J. M. HORSBURGH, , Secretary. ’ 
UNIVERSITY anon LONDON. 
Prof. Be nney se of Lectures on ee ane 


GEOLOG\ 
ne WEDNESDAY, JANI ae g. at 12 
ECONOMIC GEOLOGY sevens It eig s) fo 
gineering Department, begins , FRIDAY, JANU ARY 5 tt, at 2 Pp 
rrangem ll be n nade for Students preparing for Examina- 
n will be giv 2 Microscopic Petrology, Ke. 
seule to 











- HORSBURGH. M.A, 


BEDFORD aan LONDON 
(FOR LADIES) 

19 York Piace, Bak 

eginon THURSDAY, 


ecretary 


er Street, W. 


JANUARY 24. 18 





nt, Muss A. E. Lee, 


trator, Miss C. A. Raisin, B.Sc. 





c.; Assistant, Miss A. E. Lee, B.Sc., B.A 
Ifield, A.R.W.S.; Assistant, Mi ss M. A 
m. . — ars ups af “ ence compete r 





B. SHADWELL, Hon. Se 





THE UNIVERSITY OF MELBOURNE. 


PROFESSORSHIP OF NATURAL PHILOSOPHY. 
APPLICAT NS are ited for the oO FICE of PROFESSOR 
NAITURAL PHILOSOPHY, i versity of Melbourne. The duties 

; T x at 


















peri % An tot 
}Tr-’ wi t 
I 
8 Vi ( \ 
Applicat I a al 
nf ANTHONY COLLING BROWNLESS, Chancellor. 
Octo 
“OWENS COLLEGE, | MANCHESTER, 
The Se f JUNIOR D JE “st 
STRAT y} d ¥.. I: e & er 1u 
t I r cover, to - 
4 AN Kn} 
Ad i & ull rded PI ation. 
ENRY WM. HOLI DER, M me Registrar. 
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LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHAM, 


Who last week sent to his subscribers Trout Ova, with sketch and d wee § 
tion. He also sent out Clathrulina elegans, Limnias ceratophylli, Brachi- 
onus pala, Melicerta ringens, Stepha anoceros, Stentors, ¥e Ivox globator; 
also Ameeba, Hydra, Vorticella, Crayfish, and other Specimens for Biological 
Laboratory work. 

Weekly announcements will be made in this place of Organisms T. B. 
is supplying. 


Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for Subscription of £1 15., 
or Twelve Tubes for 10s. 6d. 








Portfolio of Drawings, Eleven Parts, 1s. each. 


TO STUDENTS. — ‘One or Two Students 


Ten minutes from Science Sshowl Ss, he. ‘ewes if suena 
Bath. Mrs. A., 75 Fint catia Road, South Kensington 





GEOLOGICAL COLLECTIONS. 


Comprising Fossils, Minerals,and Rocks, labelled with Name, Locality, 
and Geological Position, in Mahogany Cabinets. 100 Specimens, 255.; 
2oo ditto, sos. The best value obtainable. 

Micro-Sections of Rocks in great variety. 





Cabinets, Glass-topped Boxes, 


| and other Geological Requisites. 


THOMAS D. RUSSELL 
PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET LONDON, E.C. 





MOORE BROS., 


A DEMONSTRATOR IN PHYSICS will 


We 
Ler “y ce oe 


BEST BLACK INK KNOWN. 
DRAPER’S INK (DICHROIC). 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED, 
Writing becor It has been adopted in 


the principal Banks, Public , and Railway Companies throuzhout 
Ireland. 


nesa pleasure when this lnkis used. 








It writes ala l! Black. | Flows easilyfromthe Pen. 

Does not corr tee! Pen | Blotting-paper may be applied at the 
Is cleanly to use, andnot liable to Blot moment of writing. | 
Can be obtair in London, through Messrs. Barcray & Sons, Farring 
don Street; W. ‘E pwarps, Old Change; F. Newsery & Sons, Newgate 


treet ; and to be had of all Stationers. 


BEWLEY & DRAPER (Limited), Dublin. 


Osteologists, Disarticulators, &c., 
15 KREMLIN DRIVE, LIVERPOOL, 
Have Orpenep A CENTRAL SHOWROOM art 
49 HARDMAN STREET, LIVERPOOL 


(Near the Philharmonic Hall, opposite the Church for the Blind), 
WHERE OsT&OLOGICAL SPECIMENS, &C., MAY BE INSPECTED. 


OXYHYDROGEN LIMELIGHT. 
SEASON «1888-1889. 


ily Impr ved Steel Gas Cylinders, Compressed Gases, 


| and i other Apparatus, 


HOWARD LANE & CO, 


117 PALMERSTON BUILDINGS, 


For Prices of Hig 


ad iress— 
115, 116, London, E.C 


- MINERALOGY AND GEOLOGY. 


SPECIAL AND TYPICAL COLLECTIONS FOR STUDENTS 


LECTURERS, AND MUSEUMS. 
EVERY REQUISITE FOR PRACTICAL WORK, CABINETS, 
CASES, APPARATUS OF ALL KINDS. 


The Largest Stock in England of Rocks, Rock-Sections, 
Minerals, Fossils. 


New Catalogues and Lists nc 
JAMES R. GREGORY, 
HARLOITE SIREET, FITZROY SQUARE, LONDON 


THE SCIENTIFIC LANTERN SLIDES 


ed by E. WARD, MancueEstTer, last oo on, having been receive 
with ich favour, he respectfully invites SAKLY ORDE RS from 
ree thettin and others, while the fight i is m¢ we oti able for the production. 


EDWARD WARD, F.R.M.S., 






249 OXFORD STREET, MANCHESTER. 


List for One Stamp. 
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F. H. BUTLER, M.A.Oxon., A.R.S.Mines, &c., 
NATURAL HISTORY AGENCY, 
148 BROMPTON ROAD, LONDON, 8.W., 


NEAR THE BRITISH NATURAL HISTORY MUSEUM. 


MR. BUTLER having secured the unique COLLECTION OF WEN- 
LOCK AND OTHER FOSSILS belonging to the late Joun Gray, Esq., 
of Hagley, Worcestershire, is now offering them for sale singly or in sets. 
Che Collection is replete with exquisite examples of Crinoids, Trilobites, 
Corals, and Mollusca, carefully worked out from the matrix, and exhibiting 
full details of sculpture and habit. No other such opportunity has ever 
been afforded to Museums and the scientific world, of obtaining specimens 
of equal beauty and rarity. 

Numerous Species from the Wright, Holl, Mantell, and other Collections 
ire also in stock. Collections of Fossils, of from 100 to 10,009 Species or 
more, can be supplied to order, 


MINERALS. 


Mr. HENSON, 07 Recent Srreer (late 277 Strand), begs to an- 
aounce that he has lately received some very Choice Minerals, suitable for 
Museums or Collectors. 


Special Collections suitable for the Explorer, Teacher, and Student. 
Scientific Apparatus of all kinds. 


GEM STONES. 
STONES CUT AND MOUNTED.  LEssons GIVEN. 
SAMUEL HENSON, 
97 REGENT STREET, 
LONDON, W. 


(A FEW DOORS FROM ST. JAMES’S HALL.) 








THE PROVIDENCE 


MILLS SPINNING 
COMPANY. BRAD- 
FORD, YORKS, gua- 


B rantee the full weight of 
16 ounces to the pound. 
O Their Wools and Silks 
are not weighted with 
4, heavy dyes or chemicals ; 
but are all of THE 
BEST QUALITY and 
PURE FAST DYE. 
Ladies! write for the 
Samples (which may be 
kept without charge), 
and you will at once see 
the advantage of buying 
direct from the Spinners. 
Any quantity sold, and 
Carriage Paid on Orders 
of 108. and upwards, 











The Providence Mills Spinning Co., 
Bradford, Yorks. 


Please name “* NATURE.” 
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2 Pure Concentrated Ze 
COCOA i 
<-s cS 
» = 3 


MADE WITH BOILING WATER. 


EPPS’S 


CRATEFUL—COMFORTING. 


COCOA 


MADE WITH BOILING MILK. 


Oxcellent Copies of the actual, natural Handwriting, al:o 
of Drawings, Music, even ot elaborate Sketches, Pre- 
grammes, Plans (up to Double-Elephantsize), Shorthand, and 
Type-Writing are easil , quickly, and cheaply produced bythe 


AUTOCOPYIST 


Very fluid ink, used with ordinary pen and paper. Auto-Circulars resemble 
written letters. Used atthe House of Lords, &c. 


AUTOCOPYIST DEPT. (A.£.T.Co., La.), 
London Wall, London, and 52 Princess Stree*, Manchester. 





THE ‘ HANSA,” 


Published since 1864in Hamburg, is the only independent professional pape 
in Germany dedicated exclusivelyto Maritime Objects. Essays, Critiques, 
Reviews Reports, Advertisements. Strict eye kept upon the developme: t 
of Maritime Affairs in every respect. Every second Sunday one Number in 
4to at least ; frequent supplements and drawings. Subscription at any time; 
preceding numbers of the year furnished subsequently. Price 12s. for twelve 
months, Advertisements 4d. a linewidely spread by this paper; considerable 
abatement for 3, 6, 12 months’ insertion. Business, Office: Aug. Meyer and 
Dieckmann, Hamburg, Alterwall, 28. Edited by W. von Freeper, M.P ., 
Hamburg, Alexander Street, ?. 





On the rst of every Month, 
JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 

Edited by James BritTEN, F.L.S., British Museum. 


ConTENTS :—Original Articles by leading Botanists.—Extracts, and 
Notices of Booksand Memoirs.—Articles in Journals.—Botanical News.— 
Proceedings of Societies. 

Price 1s. 3¢. Subscription for One Year, payable in advance, 12s. 


London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C, 





the chief Agricultural Journal in Scotland, circulates extensively amorg 
Landowners, Farmers, Resident Agents,and others interested in the 
management of land throughout the United Kingdom. 

The AGRICULTURIST is published every Wednesdayafternoon in time 
forthe Evening Mails, and contains Reports of all the principal British and 
Irish Markets of the week. 

Thespecialattentionof Land Agentsisdirected tothe AGRICULTURIST 
as one ofthe best existing papers for Advertising Farms tobe Letand Estates 
for Sale. 

Advertisers addressing themselves to Farmers will find the AGRICUL - 
TURIST a first-class medium for reaching that Class. 

Price 3¢. By post 3}¢. Annual Subscription, payable in advance. 14s. 

Otfices—377 High Street, Edinburgh, and 145 Queen Victoria Street, 
London. E.C. Money Orders payableto C. and R. ANDERSON. 


HOLLOWAY'S OINTMENT] INFALLIBLE 


For BAD LEGS, BAD BREASTS, OLD WOUNDS, SORES and 
ULCERS. If effectually rubbed on the Neck and Chest, it cures 
SORE THROATS, BRONCHITIS, COUGHS and COLDS; and for 
GOUT, RHEUMATISM, and all Skin Diseases it is unequalled 











NEW ADDRESS. 


HARVEY 


a PEA EB, 


6 CHARING CROSS ROAD, W.C., 
Manufacturers of Physical Apparatus for Schools and Colleges. 


List of School Apparatus approved by the SCIENCE 


and ART DEPARTMENT, Free on Application te 
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of Lantern Polariscope. 


SLARGE| NEW — PRISM PC POLARISCOPE FOR PROJECTION. Ciresbentarsninathenany other form 







For Particulars of POLARISCOPES 
and MICRO-POLARISCOPES for 
Screen Projection, LANTERN MI. 
CROSCOPES,; OPTICAL and ELEC. 
¥TRIC LANTERNS, SLIDES, &c.,see 
J Catalogue, 4 Stamps. 

Se ‘ten tific a. wratus of every Descrip 
jon for Colleges, Insttiutions, &c. 


Silver Medal Inventions Exhibition 1885 


NEWTON & CoO., 


Manufacturing Opticians to the Queen 











and the Government, Agents by Ap- 
a to the Science and Art Dept. 
Freet Street. Lonpon. 





PERKEN, SON, & RAYMENT. 


i 1352 SECOURES we TRAUS and PROFESSION ONLI}. Catalogue Free. 





elescopic. Tubes and extra Front Lenses, 
ets, Taps. and Bag: 
M AGIC ‘LANTERN SLIDES IN GREAT V ARIETY. 





“OPTIMUS. P 


ENLARGING 
APPARATUS. 








Russ.a 

A R g 
Cc put C 
Mahog: 

Rack a I 
own Lens may 


s in ¢ >in, 7 * 


6 1It90 


99 HATTON GARDEN, LONDON, E.C. 


INVENTIONS EXHIBITION—GOLD MEDAL AWARDED. 


ILL USTRATED 


DENT’S ne o1 HIGH-CLASS 


WATCHES 1d CLOCKS t 
WATCHES. ons 2: gee 


REDUCED PRICES, sent pest 
¢ 4 free on application to E. DENT 
s and Co., Makers to the Queen, 
61 STRAND, LONDON, W.C., 
or 4 ROYAL EXCHANGE. 


| Sectiieeatin din died dia didi eae 


> Beta = 


Eee 
Mathematica! Instrument Manu 
ladia, Scienceand Ar: D 





arer to H.M. Government, Counci! o/ 
partment, Ad 









alty, &c. 
Mathematical, Drawing, and Surveying Instruments 
of Every Deseriptica, 


Of the Hignest Quality and F 


Illustrated Price Lis 





n, atthe most Moderate Prices. 
t Post Free. 


Great Exhibition of 1862for 
] nents, and the only 







W. F. S. obtained 
Excellence of Co 
Goin Mevat in the 
matical) Work. Iver Medal. A 

Addres«"—GREAT TU RNSTILE, HOLBORN, LONDON, WL. 








. 1886. 


SECOND EDITION. 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE «4s. 7d. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS ; 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy vo, 450 pp-, Illustrated with 1600 Woodcuts. 
Most Complete and Cheapest List of Apparatus. 


JOHN J. GRIFFIN anp SONS, 22 GARRICK STREET, 
LONDON, W.C. 


m 188s for Mathe- 








GILCHRIST_LANTERNS 


CHEMICAL & ELECT "RIC. AL EXPERIMENTS. 


As used by Wom. Lant Carpenter. Esq., B A., and Prof. Forses, Free 
Trade Hall, Manchester, before 5000 people. 


Ra ty pro s Fane mpm: J ROTARY TRIPLE Combination 
p a mel ight, fitted with a new form of powerfn) 
yhyd “MicRoscorE with Highest-class Objectives, showing 
re in diameter. 

“The GILCHRIST | anternfor PHYSICAL EXPERIMENTS 
i Lacing guia + Magnes Work, and OPTICAL LANTERN for 


cent Instrument will give perfect marginal 








es and School Demonstration 


“MICROSCOPE ‘ATTACHMENT for adapting to any Lantern. 


DIREcT ‘NICOL PRISM POLARISCOPE. 
_ PATENT Aer a a om es 12-feet Pictures. B. J. MALDEN, 
; The DOCWRA TRIPLE. Fi naa ~— rument inthe World. Prize 
tA , Phot 1ic Exhibition. 
, complete Outfits, Gas-bag, &c., 
Science Lectures, &c. Cheapest 
: lustrated Catalogue, 300 pages, 1s. ; 
W. C. HUGHES, 
Patentee, Inventor, and Specialist, 
BREWSTER HOUSE, MORTIMER ROAD, KINGSLAND, LONDON, N.»> 
Inventor of the Giant Aphengescope, Optical and Physical Apparatus 
of the Highest Class. 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 

sce, Monthly, 24 pages 8vo, with occasional Illustrations. 

>. G. Barrett, J. W. DovGcras, W. W. Fow.er, M.A. 
- McLacutan, F.R.S., E. Saunpers, F.L.S., and 

H. T. Stainton, F.R.S. : 

This Mag azine, commenced in 1364, contains standard articles and notes 
connected with Entomology, and especially on the Insects of 


‘A 







ects 





sles. 
iption—Six Shil lings per Volume, post free. The volumes com- 
mence with the June number in each year. 

Vols. I. to IX. 10s. each to purchasers of complete sets: the succeeding 


volumes may be had separately or together, at 7s. each. 
London: GURNEY & JACKSON (Mr. Van Voorst’s successors), 
ee t Paternoster Row. 
N.B.—Communications, &c., should be sent to the Editors at the above 
aidress. 
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SUBSCRIPTIONS TO “NATURE.” 
a ad 
Yearly . 28 o 
Half-yearly ; ‘ 14 6 
OGusneeney 6 6 ts eae ei 7 6 | 
To the United States, the Continent, &c. :— 
Vearly . jo 6 
Half-yearly . 15 6 
Quarterly 8 o 
To India, China, and Japan :— 
MNS oS. se wate ce gt ew. ae Ge 
Half-yearly . 16 6 
Quarterly 8 6 





CHARGES FOR ADVERTISEMENTS. | 


Three Lines in Column 2s. 6¢. 9. per Line after. 


: = ae 
One Eighth Page, or Quarter Column o 18 6 
Quarter Page, or Half a Column II5 0 | 
Half a Page, or a Column % £5 © 
Whole Page 6 6 0 





Money Orders payable to MACMILLAN & CO. 





Successors to SANDERSON & CO. (Established 1852). 
Patronized by H.M. the QUEEN. Contractors to H.M. Government. 
Manufacturers and Erectors of every description of 









| 


ELECTRIC BELLS, 
SPEAKING-TUBES, &c. &o., | 
CHURCH-SPIRES AND CHIMNEY-SHAFTS 
REPAIRED. 


EIGHT FIRST-CLASS PRIZE MEDALS. | 
Price-Lists Post Free. | 


22 Kirkgate Buildings, Huddersfield. | 
 LEADENHALL HOUSE, 101 LEADENHALL STREET, | 
| LO | 


=~ he Telegrams—*‘ TONNERRE LONDON.” 











| 
} 
} 
LONDON. | 
| 
| 
| 
| 
| 


GOLD MEDAL, 


HEALTH EXHIBITION, 





EXTRACT FROM PRIVATE LETTER. 

“ The infant was very delicate ; our medical adviser ordered your Food 
The result in a short time was wonderful ; the little fellow grew strong and 
fat, and is now in a thriving condition—in fact, *‘the flower of the flock.” 
BENGER’S FOOD is sold in Tins, at 1/6, 2/6, and 5/-, by Chemists, &c., 

Everywhere, or Pree by Parcels Post, from 

MOTTERSHEAD & CO. (8S. Paine & F. 8, Benger), 

MANCHESTER, 


Nerwousness 
Horsford’s Acid Phosphate, 


A NERVBE FOOD. 


Nervous diseases are often due to 
a diminution of the phosphates which 
exist in every fibre. The Acid Phos- 
phate supplies the phosphates, and relieves 
nervous exhaustion. 


Dr. C. J. Denny, M.R.C.S., Blackwater, Hants, 
says: “TI prescribed it in cases where the chief faults 
of health appeared to be want of nerve nutrition, with 
marked benefit.” 


Dr. SPENCER T. SmyTH, L.R.C.P., Forest Hill, 
Tyson Road, London, says: “I have given it in 
nervous disorders where phosphoric acid is indicated, 
particularly in cases of nerve prostration, and find it 
a valuable remedy.” 





Descriptive pamphlet post free on application to 


Rumford Chemical Works, Providence, R.I., U.S.A. 


BEWARE OF SUBSTITUTES AND 


_ | IMITATIONS. 
MEISER & 


MERTIG’S PHYSICS SETS. 
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Set III., as above, 30s., Carriage Paid. 
Set II. Static Electricity 
Book, 48 pp., Illustrated, 360 Exercises, Post free, 2: 


Set I. Galvanic Electricity. 
PRESENTS. 


SUPERIOR CHRISTMAS 





SOLE AGENT 


ww. HUME, 
WEST COLLEGE STREET, EDINBURGH. 


THE BREWERS’ GUARDIAN ; 


A Fortnightly Paper devoted to the Protection of Brewers’ Interests, 
Licensing, Legal, and Parliamentary Matters. 
Review or THE Matt AnD Hor Trapes; AND WINE AN@ Spirit TRape 
Recorp. 
The Organ of the Country Brewers. 

“ The Brewers’ Guardian ”’ is published on the evening of every alternate 
Tuesday, and is the only journalofficially connected with brewing interests, 

Subscription, 16s, 6d. per annum post free, dating from any quarter-day. 
Single copies 1s. each. egistered for transmission abroad. 
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MESSRS. MACMILLAN & CO.’S PUBLICATIONS. 


NATURAL PHILOSOPHY. 


On Sound and Atmospheric Vibrations. 

With the Mathematical Elements of Music. ro ag for the Use of 
Students in the em By Sir G. B. AIRY, K.C.B., formerly 
Astrono ner-Royal. Second Edition, Revised and Enlarged. Cr. Svo. gs. 

A Treatise on Magnetism. Designed for 


the Use of Students in the University. By the same Authcr. Crown 


Gravitation : an Elementary Explanation of 
By the same Author. 


the Princ ipal Perturb ations in the — System, 
Second Edition. Crown 8vo. 75 
Elementary Applied Mechanics. Being the 
simpler and more practical Cases of Stress and Strain wrought out indi- 
vidually from First Principles by means of Elementary Mathematics. 
By T ALEX ANDER, C.E.., Professor of Civil Engineering in — 
perial Collegeof Engineering, Tokei, Japan. Crown 8vo. Part I. 4s. 6 
Elementary Applied Mechanics. By Thomas 
ALEXANDER, C.E., Professor of Engineering in the Imp-:rial Col- 
lege of Engineering, T« kei, Japan; and ARTHUR WATSON THOM. 
SON, C.E., B.Sc., Professor of Engineering at the Royal College 
Cirencester. Part 11. TRANSVERSE STRESS; upwards of 150 Diagrams, s 
and 200 Examples carefully worked out. Crown 8vo. ros. 6d 
Experimental Mechanics. A Course of 
Lectures delivered at the Royal College of Science fur Ireland. By Sir 
R. S. BALL, M.A., Astronomer-Royal of Ireland. Crown S8vo. ¢ 
Four-Figure Mathematical Tables. Com- 
prising Logarithmic and Trigonometrical Tables, and Tables « f Squares, 
Square Roots, and Reciprocals. By J. T. BOTTOMLEY, M.A., 
«RS 4 ** C.S. » Lectu irer in Natural Philosophy in the Uni versity of 








Gi asgo\ > 
The Science “of. Weighing and Measuring, 
AND THE STANDARDS OF MEAS URE AND WEIGHT. By 
H. W. CHISHOL M, Ww — ? the Standards. With Numerous 
Illustrations. Crown 8v [Nature Series. 
Mechanical Theory of Heat. By R. Clausius. 
Translated by WALTER R. BROWNE, M.A., late Fellow of Trinity 
College, Cambridge Cr pwn 8vo. 105. 6d. 
Applied Mechanics: An Elementary General 
Introduction to the ey ory of Structures and Machines. y JAMES 
H. cor oo Associate Member of the Be. of _ 
2 Nava T ‘a cts, Associate Member of the Institution of 
i s, Professor of Applied Mechanics in the Royal Maal 
College, Gevsanieh. Medium 8vo. 18s. 
An Introduction to the Theory of Electricity. 
LINN-EUS CUMMING, M.A., one of the Masters of Rugby 
S A ol. With Illustrations. Crown 8vo. 8s. 6d. 
A Text-book of the Principles of ehysice. 
By ALFRED DANIELL, M.A., LL.B., D.Sc., F.R.S.E., late Lec- 
trer on Physics in the School of Medicine, Edinburgh. With Illustra- 
tions, Sec nd Edition. Revised and Enlarged. Medium 8vo. ars. 
Electric Light Arithmetic. By R. E. Day, 
Ly A., Evening Le turer in Experimental Physics at King’s College 
Pott 8vo. 2s. 
Units ‘and Physical Constants. By J. D. 
EVERETT, M.A., D.C.L., F.R.S., F.R.S.E., Professor of Natural 
Philosophy, Queen’s College, Belfast. Second Edition. Extra Fcap. 
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Experimental Physics, Questions and Ex- 
amples in Physics s, Sound, Light, Heat, Electricity, and Magnetism. By 
B. LOEWY, F.R.A.S., &c., Senior Science Master zt the London Ir iter: 
national College, and Examiner in Exper.mental Physics to the College 
of Preceptors. Feap. 8vo. 2s. is 

How to Draw a Straight Line; a mpuiiies 
on Linkages. By A. B. KEMPE. Cr. Evo. 15. 6c. 
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The Mechanics of Machinery. By A. B. 
W. KENNEDY, F.R.S., M.Inst.C.E., Professor of En gineering 
and Mechanical Technology in University College, London. Wit 
Numerous Illustrations. Crown 8vo 12s. €d. 


Experimental Physics. By P. R. Scott 


LANG, M.A., Professor of Mathematics in the University of St 
Andrews. With Illustrations. Crown 8vo. [lu the press 

Dynamics for Beginners. By Rev. J. B. 
L'.CK, M.A., Senior Fellow, Assistant Tutor, and Lecturer in Mathe 
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in the University of Cambridge, &c. Globe 8vo. 38. 6d. 
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MENTARY SCIENCE. By SYDNEY LUPTON, M.A., F.C.S. 
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A Treatise on Optics. By S. Parkinson, 
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The Theory of Sound. By Lord Rayleigh, 
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ROSCOE, LL.D. -R.S., formerly Professor of ‘Chemistry in the 
Owens College, View ria University, Manchester. Fourth Edition, 
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MESSRS. MACMILLAN & CO.’S NEW BOOKS. 
Now Ready, in Three Volumes, Demy 8vo, Price 54s. 


THE AMERICAN COMMONWEALTH. 


BY 


JAMES BRYCE, M.P., D.C.L,, 


Regius Professor of Civil Law in the University of Oxford, Author of ‘* The Holy Roman Empire.” 


Part I.—THE NATIONAL GOVERNMENT. 
Part IIL—THE STATE GOVERNMENTS. 

ParT II].—THE PARTY SYSTEM. 

Part 1V.—PUBLIC OPINION. 

Part V.—ILLUSTRATIONS AND REFLECTIONS, 
Part VI.—SOCIAL INSTITUTIONS. 


The Zimes says :—‘‘ Mr. Bryce’s volumes belong to a very small and rare class. They challenge, and they merit, the most 
careful examination. . . . For a long time to come, we are confident, this will be the classical work upon a subject the interest in 
which cannot diminish. No one Englishman or American has done for the United States what Mr, Bryce has patiently accomplished.” 


GLEANINGS IN SCIENCE: A SERIES OF POPULAR LECTURES ON 
SCIENTIFIC SUBJECTS. By the Rev. GERALD MOLLOY, D.D., D.Sc., Rector of the Catholic University of 
Ireland, sometime Fellow of the Royal University. Svo. 7s. 6d. 

ContTeNnts—I. The Modern Theory of Heat ; II. Lightning, Thunder, and Lightning-Conductors ; III. The Storing of Electrical 
Energy ; IV. The Sun as a Storehouse of Energy; V. The Electric Light ; VI. The Glaciers of the Alps. The lectures are 
followed by an Appendix giving a short account of the recent controversy on Lightning-Conductors. 

THE CIVILISATION OF SWEDEN IN HEATHEN TIMES. By Oscar 
MONTELIUS, Ph.D., Professor at the National Historical Museum, Sweden. Translated from the Second Swedish 
Edition (Revised and Enlarged by the Author) by the Rev. F. H. WOODS, B.D., Vicar of Chalfont St. Peter. With 
Map and 205 Illustrations. 8vo. 145. 

WITH 100 ILLUSTRATIONS. 

ANCIENT ROME IN THE LIGHT OF RECENT DISCOVERIES. By 
RODOLFO LANCIANI, LL.D. (Harv.), Professor of Archeology in the University of Rome, Director of Excavations 
for the National Government and the Municipality of Rome, &c. With 100 Illustrations. 8vo. 245, 

ALPHABET OF ECONOMIC SCIENCE. By Puitie H. Wicksteep. Part I. 
Elements of the Theory of Value or Worth. Globe 8vo. 2s. 6d. 

ABSOLUTE MEASUREMENTS IN ELECTRICITY AND MAGNETISM, 
THE THEORY AND PRACTICE OF. By ANDREW GRAY, M.A., F.R.S.E., Professor of Physics in the 
University College of North Wales. Second Edition. In Two Volumes, Crown 8vo, Vol. I., 12s. 6d. 

EXPERIMENTAL MECHANICS. A Course of Lectures delivered at the Royal 
College of Science for Ireland. By Sir R. S. BALL, LL.D., F.R.S., Astronomer-Royal of Ireland. Second Edition, 
with Illustrations. Crown 8yo. 6s. 

PRACTICAL METALLURGY AND ASSAYING. A Text-book for the Use 
of Teachers, Students, and Assayers.5 By ARTHUR H. HIORNS, Principal, School of Metallurgy, Birmingham and 
Midland Institute. With Illustrations. Globe 8vo. 6s. 

A TEXT-BOOK OF ELEMENTARY METALLURGY FOR THE USE OF 


STUDENTS. By the same Author. With Illustrations. Globe 8vo. 4s. 
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NEW, RARE, AND INTERESTING MICROSCOPIC OBJECTS, 


Long. Section through Jaw and Teeth of Cat... eco oes oo 
3acillus tuberculosis in Human Lung in 

Pediculus vestimenti, Male, Female. Egg, and Larva eve 

Glandular Stomach of Fowl—Stained and Injected eee eee ee 

Trichina ——s in Human nang, Long. and Trans. Sections— 
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Oneneonncnl® 
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o Group of Eggs of various Butterflies, Moths, &c. rs beautiful 
3 °  Polycistina moving in Fluid—for Paraboloid . 
3 oO Lacewing Fly, Chrysopa perla 
Water Beetle, Hygrotis elegans 
Apterous Female Vapourer Moth 
9 Parasite of Flying Fox, Nycteribia .. 
Leaf and Sections of Moss, Sphagnum . 
White Coral, H ydrophora rigida—Trans. Section 
Radiate Plates from Myriotrochus tinkii 
o | Trans. Section of Human Hair 
o | Section Tooth of Myliobatis ... 


wu 


Stained o I 
Aphis of Silver Fir ir, Lachnus pice TD ose I 
ichneumon Fly and its Cocoon—opaque ... ee eos ace we 2 
Ichneumon Fly and its Pierced Aphis—opaque ... one ove oo 38 6] 

I 
I 
I 


Exuvium of Frog Fly, Eupteryx—opaque ... 
Stinging Hairs on Leaf ecepeernnas Nettle—opaque 
Hydra vulgaris ... 


CLASSIFIED LIST OF 40,000 FIRST- CLASS OBJECTS. ILLUSTRATED CATALOGUE OF MICROSCOPES. 


Either of the above sent Post Free on application to 


W. WATSON & SONS, 313 HIGH HOLBORN, LONDON, W.C. 


OPTICIANS TO HER MAJESTY’S GOVERNMENT, ESTABLISHED 1837. 
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The beauty of Stained Glass in every house can be enjoyed by using 
M‘Caw, Stevenson & Orr’s Patent 


WINDOW — 
CLACIE DECORATION. "Xe 


It can be applied to any window by any person without previous experience in the fs 
use of the Poe's Designs can be had to suit windows in Churches, Public Buildings, 
etc. Inavaluable where there are windows with disagreeable outlooks. 
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Write for Illustrated Pamphlet (500 Illustrations) and Sample, post free, One Shilling, from the Manufacturers, M‘CAW, STEVENSON & ORR, Linenhal 
Works, BELFAST: or to PERRY & CO., Wholesale Agents, Hulborn Viaduct, LONDON. 
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** To the solid ground 
Of Nature trusts the mind which builds for aye.” —WORDSWORTH. 
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NEW THREE-WICK LANTERN FOR 1889. 
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ELECTRIC LANTERNS, 


Double-fronted, made entirely of Brass, 
For Diagram and Spectrum Work, 


415 155. 
As made for Oxford University. 


ELECTRIC MICROSCOPES. 
SCIENTIFIC AND PHYSICAL 
APPARATUS 
















OF EVERY DESCRIPTION, 
New Catalogue, 144 pp., 6d. 


OPTICAL LANTERNS 
AND SPECIAL APPARATUS FOR PR JECTION. 
New Lilustrated Catalozue, 6 


LANTERN SLIDES 


OF ASTRONOMY, GEOLOGY, PHYSIOLOGY, 
&c., &e. 
Catalogue, 37. 


NEWTON & CO., 
Manufacturing Upticians to the Queer n and 
the Government. Agents by Appoint. @ 
ment to the Science and Art Depart nent. 
3 FLEET STREET, LONDON. 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, | _ NEGRETTI AND ZAMBRA’S 
ST. TIBB’S ROW, CAMBRIDGE. OPERA, RACE, & FIELD GLASSES, 


SEIS MOGRAPRPHsS OF EVERY DESCRIPTION. 








Rack Achromatic Front: 4-inch Condensers, Powerful Three- 
Wick Lamp, in strong W aa Case, Price £2, or with Four- 
Wick Lamp, £2 5s, 

This ts an admirable Lantern for making Photographic 
Enlargements. 


JOHN BROWNING, 


Optical and Physical Instrument Maker, 
63 STRAND, LONTON, W.C. 
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From the Designs of Prof. J. A. EWING. . z 
A fuilly-illustrated Description will be sent on application. ~ - c rs 
Now Ready, Vol. IX. < & 0 r- 
Price to Subscribers 21s. per Yearly Volume, post free. =| 7 = ~ 
Y Ss > = 
THE JOURNAL OF PHYSIOLOGY. fj % os 
Edited, he the Co-operation in England of Prof. W. RUTHERFORD, oa Zz 9 - 
F.R.S., of Edinburgh, Prof. J. BURDON-SANDERSON, F.R.S., na % s > 
of Oxtard : and in America of Prof. H. P. BOWDITCH, of Boston : =) re) Zz 
Prof. H. NEWELL MARTIN, F.R.S., of Baltimore; Prof. H. C. ~] 
WOOD, of Philadelphia, =: 
- By MICHAEL raphe: M.D., F.R.S. Barometers, Microscopes, Telescopes, 
€ Company are now prepared to make drawings, woodcuts, andlith ; 
graphic plates, both coloured and uncoloured, from microscopic or ae Magic Lanterns, &c., &c. 
specimens : oe * — of eeesater to make reproductions in photo- Illustrated Price Lists posted free to all parts of the World. 
gravure, type blocks, photolithography, and various other processes. 
Che Company areappointed Agents forthe Microscopes of Siiee. N EG R ETTI & ZA M B RA, 
A Catalogue will be sent on application, of the instruments used in | OpTICIANS AND SCIENTIFIC INSTRUMENT MAKERS TO THE QUEEN, 
He snare Sse and Physiological investigations which are manu- HOLBORN VIADUCT, €E.C. 
actured by | Pranches:—45 CORNHILL; 122 REGENT STREET 


Photographers at the CRYSTAL PAI 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, N. and Z.’s Large Pos Catalogue, 1200 avec “ne Price 5°. 6c 


ST. TIBB’S ROW, CAMBRIDGE. Telephone No. 6583. Telegraphic Address, ‘* Negretti, London.” 
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ST. THOMAS’S HOSPITAL 
MEDICAL SCHOOL, 


ALBERT EMBANKMENT, LONDON, S.E. 


TWO ENTRANCE SCIENCE SCHOLARSHIPS of 125 Guineas and 
£60 cespectively, open to ail First-Year Students, will be offered for Compe- 
tition in SEP TE MBE R 1889. 

Special Classes are held throughout the Year for the PRELIMINARY 
SCIENTIFIC and IN‘TERMEDIATE M.B. Examinations of the Uni- 
versity of London, and may be joined at any time. 

Entries may be made to Lectures or to Hospital Practice, and Special 
Arrangements are made for S:udents entering in their Second or subsequent 
Years ; also for Dental Students and fur Qualified Practisioners. 

Prospectuses and all Particulars may ‘ from the Medical 
Secretary, Mr. Ggorce Renove. 

NETTLESHIP, Dean. 





BIRMINGHAM SCHOOL BOARD. 


The Board requires the services of an ASSISTANT MASTER for the 


RIRMINGHAM BRIDGE STREET SEVENTH STANDARD 
TECHNICAL SCHOOL. Salary. £120 per annum. 


It is essential that the person appointed should hold a fist class 
Certificate in Advanced Theoretical and Practical Chemistry, and be 
thoroughly qualified in Solid Geometry and Mathematics. 

Applications, inclosing Copies of ‘Testimonials. to be sent in at once, 
addressed to the CrerKk of the Schoo. Boarpv, Edmund Street, 
Birmingham. 


“UNIVERSITY COLLEGE, LONDON. 


Prof. Bonney’s C urse of Lec ures on GEOLOGY (about sixty in 
number) begins WEDNESDAY, JANUARY 9g. at 12 noon. That on 
ECONOMIC GEOLOGY (about eighteen lectures) for Students in the 
Engineering Department, begins on FRIDAY, JANUARY 11, at 2 p.m, 

Special arrangements will be made for Students preparing for Examina- 
tions. and instruction will be given in Microscopic Petrology, &c. 

For further information apply to 


J. M. HORSBURGH, M.A., Secretary. 


OWENS COLLEGE, MANCHESTER. 


The LENT TERM begins on TUESDAY, January 8. New Students 
will be admitted on MONDAY, January 7, and following days, between 
10.30 4m, and 2.30 p.m. Prospectuses will be forwarded on Appl.cation to 


HENRY WM. HOLDER, M.A., Registrar. 





THE ALBANY MUSEUM, 
GRAHAMSTOWN, SOUTH AFRICA. 


The CURATORSHIP of the Albany Museum is now VACANT. The 
Salary is £200 per Annum, but will probably be supplemented by Fees de- 
rived from lecturing in the various educational establishments of the town. 
The sum of £40 allowed for Passage Money. The Duties are those usually 
expected of the Curator of a Museum of General Natural History, but the 
applicant must be w.lling and able to deliver Lectures on General Science 
to the Colleges, as above mentioned. Nationality no consideration, but 
thorough knowledge of English indispensable. Applicants for the Curator- 
ship are rejuested to send a full statement of their qualifications to 


Tue CoMMITTEE OF THE ALBANY MusEuM, 
Grahamstown, South Africa. 


any further information from Prof. R. Jones, 


Applicants may ob‘ain 
Burlington House, London, W. 


Esq., F.R.S., Geological Society, 





EVENING LECTURES TO WORKING MEN, 


NORMAL SCHOOL OF SCIENCE AND 
ROYAL SCHOOL OF MINES. 


The Second Course. consisting of Six Lectures on ‘‘ The Influence of 
Theory upon Practice in Relation to some Branches of Applied Mechanics,” 
by Prof. GOODEV E. M.A., F.R.S., will be delivered at the MUSEUM 
of PRACLICAL GEOL)GY in Jermyn Street, S.W., commencing at 8 
o’clack, on MONDAY, JANUARY 14. 188). 

Tickets may he obtained by Working Men only on Application at the 
Museum, on Monday Evening, January 7, from 6 to 10 o'clock. 

Fee for the Course, 6d. 

Each Applicant is requested to bring his Name, Address, and Occupation, 
written on a picce of paper, for which “the Ticket wall be exchanged. 


A GENTLEMAN (Thirty-two), . (2nd 
Class Hon., Oxford), B.Sc (1st Class Hon , Final Exp. — . | sondon), 
seeks g od Post in large Physical Laboratory, or other Science Work.— 
Address, “* MATHEMATIC,” care of NatuKE Office, Bedfurd Street, 
Strand, W.C 


POPULAR MICROSCOPE SLIDES, Gor- 


geous Polarizing, Brilliant Opaque, and Entertaining Objects, 5s. Dozen. 
Cash returned if not approved. Microscopists’ Requisites Cheap.— 
HENRV Ewpace, 344 Caledonian Road, London. 
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‘LIVING SPECIMENS FOR THE MICROSCOPE, 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHAM, 


Who last week sent to his subscribers Proales parasita, with sketch and 
description. He also sent out Trout Ov a, Clathrusina elegans, Limnias 
ceratophylli, Brachionus pala, Melicerta ringens, Stephanoceros. Stentors, 
Volvox globator; also Ameeba, Hydra, Vorticella, Crayfish, and other 
Specimens for Biological Laboratory work. 

Weekly announcements will be made in this place of Organisms T. B, 
is supplying. 


Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for Subscription of £1 1:., 


or Twelve Tubes for tos. 6d. 


Portfolio of Drawings, Eleven Parts, 1s. each. 


RESEARCH. 
A NEW MONTHLY ILLUSTRATED SCIENTIFIC 
JOURNAL. 
Edited by A. NORMAN TATE, F.I.C., F.C.S., &c. 

Price 3¢., by Post, 4d. 
Published on the 1st of each Month, and can be obtained at all Bookstalls, 
from all Booksellers and Newsagents, from the Publishers, 32 Castile Street, 
Liverpool; the London Publisher, E, W. ALLEN, 4 Ave Maria Lane, 
London, E.C.; or in Edinburgh and Glasgow from Messrs. John Menzies 

and Co. 

The Number for JANUARY contains Articles on a Museum for the 
Masses ; Theories of Mountain Formation ; ‘True and False Dew ; Scientific 
Aspects of Health Resorts; Colour Blindness and its Relation to the 
Mercantile Marine; Manchester Museum; the Durham Salt District 
Biography of a Yorksh.re Geologist, Mr. j. W. Davies, F.G.S , &c., with 
Portrait ; the Art Congress in Liverpool ; Anatomy of the Glebe, Illustrated ; 
Reports on Meteorology : Scientific Societies’ Meetings ; Reviews, &c. 


MUSEUM GODEFFROY, HAMBURG. 


Thisgreat and well-known Zoological Collection having been purchased 
by Mr. DAMON (Weymouth), Directors of Museums and others are 
invited t to select from its rich stores specimens not otherwise obtainable, 


BLASCHKA MODELS. 
Mr. DAMON, of Weymouth, Sole Agent for Great Britain, India, and 
British Colon.es, ex Canada, and North America. Latest Catalogue, Price 6d. 


ELEGANT SCIENTIFIC PRESENT.— 
FACSIMILES of the celebrated DIAMONDS of the WORLD, 
White and Coloured (twenty-eight), wrcught in Crystal Glass of great 
lustre. In handsome Morocco Case, with Descriptive Catalogue, Price 
£12 125.—R. DAMON, F.G.S., Weymouth. 


FOSSILS, MINE RALS, 
LOGY. 
Abridged Catalogue sent of Specimens and Collections ; also of 
ZOOLOGY 
in all Departments, in spirits and dry. 
SHELLS. 


Large Collections. Special aes for Purchasers of Genera and Species ; 
also, Geographical Sets. 





Annual Subscription 3s., or by Post 4s. 


-PALZONTO- 








THE SCIENTIFIC LANTERN SLIDES 


Produced by E. WARD, MancueEstTeR, last Season, having been received 
with so much favour, he respectfully invites EARLY RDERS from 
Lecturers and others, while the light is most favourable for the production. 


EDWARD WARD, F.R.M.S., 
249 OXFORD STREET, MANCHESTER. 


List for One Stamp. 


SEISMOGRAPH 


(GRAY—MILNE). 
STANDARD ELECTRIC INSTRUMENTS 
(SIR WILLIAM THOMSON’S). 
For Price and all Particulars apply to Maker, 


JAMES WHITE, Optician, 


2g SAUCHIEHALL STREET, GLASGOW. 





( cd 
RECORD 








x 
M 


THE 
C 
THE 
A 

“¥ 


it to the 
ideas : ¢] 


MAT 


A KI 
PI 


A TI 
“Th 


ELE 


mo 


ON 1 
By 


L 


SO 


EW 
Present 


SOUT 


from 
Th 





has t 
there 
No. 2, ] 
SCOT: 
of Pl 
River 
with | 
ENGL 


Same 


A LA 
ENG 


PHYS) 
MECH 
CHEM 

Caius 
BOTAI 

By Pr 
ASTR(¢ 


Schola 


LONDO 





rice 





Fan. 3, 1889] 


NATURE 


Ixxv 





MESSRS. BELL'S 


A NEW VOLUME 





THE TELEPHONE. 


Crown 8vo, 12s. 6d. 


RECENT BOOKS. 


OF “THE SPECIALISTS’ SERIES.” 
By W. H. Pxeece, F.R.S., and J. Maier, Ph.D. 


With Numerous Illustrations. 


NEW VOLUME OF BOHN’S SCIENTIFIC LIBRARY. 


THs BUILDING OF THE BRITISH ISLANDs: 


A. J. JUKES-BROWNE, F.G.S., of the Geological Survey of England and Wales. 


A Study in Geographical Evolution. By 
Small Post 8vo, 7s. 6d. 


‘© We have followed Mr. Jukes- Browne with much pleasure through this very interesting study in poy evolution, and can strongly recommend 


it to the attention of all geologists and phy sical geographers. . . . 


What is especially to be commended in this book is its freedom from any extravagant 


ideas : the author has taken for his motto ‘ /” medio tutissimus ibis,’ and in this spirit has acted throughout.”—Geological Magazine. 


NEW VOLUMES OF THE CAMBRIDGE MATHEMATICAL SERIES. 


Pure 


MATHEMATICAL EXAMPLES. 


Assistant Master, Eton College ; 
Candidates.) 6s. 


EUCLID. A Key to the Exercises in Deighton’s Edition. 


College, Barbadoes. 5s. 


ELEMENTARY PHYSICS, Examples and Examination Papers in. 


and 


. Mensuration, Theory of Equations, Analytical Geometry, Statics, and Dynamics. 
and R. PROWDE-SMITH, M.A., Assistant Master, Cheltenham College. 


Mixed. Arithmetic, Algebra, Trigonometry, 
By J. M. DYER, M.A. (Seator Mathematical Scholar at Oxford), 
(For Army and Indian Civil Service 


By Horace DEIGHTON, Principal of Harrison 


Statics, Dynamics, Hydrostatics, 


Heat, Light, Chemistry, Electricity, London Matriculation, Cambridge, B.A., Edinburgh, Glasgow, South Kensington, Cambridge Junior and Senior 


Papers, and Answers. 


By W. GALLATLY, M.A., Pembroke College, Cambridge ; Assistant Examiner, London University. 4s. 


Second Edition, Demy 8vo, ras. 


A KEY OR COMPANION TO WRIGLEY’S COLLECTION OF EXAMPLES AND 


PROBLEMS IN PURE AND MIXED MATHEMATICS. 


Being Illustrations of Mathematical Processes and Methods of Solution. By 


Rev. A. WRIGLEY, M.A., F.R.A.S., &c., of St. 2 gi ne igect Cambridge. 
—lee ~ — 
os. 6d; Vol. IL, 12>. 6d. 


A TREATISE ON ‘HYDRODYNAMICS. 


formerly Scholar of —— College, Cambridge. 
“The excellence of this wor 


more than 100 Illustrations. By S. R. BOTTONE. 


With Numerous Examples. 


By A. B. Basset, M.A., 


leads us to look - <l with great interest to the publication of the second volume.’’—Nazure. 
Just Published, Small Crown 8vo, 3 


ELECTRIC BELLS, AND ALL "ABOUT THEM. 


‘A Practical Book for Practical San, With 


Second Edition, Revised and Enlarged, Crown 8vo, 6s. 


ON THE CONVERSION OF HEAT INTO WORK. 


By WILLIAM ANDERSON, M.Inst.C.E. 


_ London : GEORGE BELL & SONS, York Street, 


Covent Garden. 


A Practical Hand-book on Heat-Engines. 
[Spectalists’ Series. 
BELL, & CO. 


Cambridge: DEIGHTON, 





SOCIETY FOR PROMOTING 


CHRISTIAN KNOWLEDGE. 


NEW SERIES of FEOTO- RELIEVO MA MAPS | 


(Patented 
Presenting each Region as if in —— "relief, and thus affording an 
accurate Picture of the Configuration of the Earth’s Surface. 
SOUTH LONDON. Size, 1gin. by 14in. Stretching | 
from London Bridge to Caterham, and from Greenwich to Hampton Court. | 
The importance of teaching Geography by beginning in a small centre 

has been strongly insisted on by experts. This Map will be useful, 
therefore, to all the schools in the district embraced, as well as to others. | 
No. 2, Physical Configuration, Railways, Roads, and Chief Places. 6d. | 


SCOTLAND. Size, 19 in. by 14 in. No. 1. Names 
of Places and Rivers left to be filled in by Scholars, 6¢. No. 2. With 
Rivers and Names of Places, 9¢. No. 3. With Names of Places and 
with County Divisions in Colours, ts. 


ENGLAND and WALES, EUROPE and ASIA. 
Same size and price. 


A LARGE WALL PHOTO-RELIEF MAP of 


ENGLAND. Mounted on Canvas and Varnished, ros. 6d. 
[Ready shortly. 


*,* Others in preparation. 





HEROES OF SCIENCE. 
Crown 8vo, Cloth Boards. 
PHYSICISTS. By WILLIAM GaRNETT, M.A., D.C.L. 
MECHANICIANS. By T. C. Lewis, M.A. 
CHEMISTS. By M.M. Pattison Murr, F.R.S.E., 
Caius College, Cambridge. With several Diagrams. _ 
BOTANISTS, ZOOLOGISTS, and GEOLOGISTS. | 
By Prof. P. MARTIN DUNCAN, F.R.S. | 
ASTRONOMERS. By E. J. C. Mortoy, B.A. 


Scholar of St. John’s College, Cambridge. With th Diagrams. | 


4s. each. 


ST AR ATLAS. Gives all the Stars from 1 to 6'5 
magnitude between the North Pole and 34° South Declination, and all 
Nebulz and Star Clusters which are visible in Telescopes of Moderate 
Powers. Translated and Adapted from the German of Dr. KLein, by 
Rev. E. McCi.ure, M.A. Imperial 4to, with 18 Charts and 80 pages 
of Illustrative Letterpress, Cloth Buards, 7s. 

**T have looked through it with very great pleasure, and I must congratu- 
late both author and translator on having produced so excellent a series of 
maps, &c., which cannot, I am sure, 43 - - of great use to the student of 
astronomy.”—Epwin DuNKIN, Esq 


ASTRONOMY W ITHOUT. MATHEM ATICS. By 
LORD GRIMTHORPE. Post 8vo, Cloth Boards, 4s. 


EVENINGS at the MICROSCOPE; or, Researches 
among the Minuter oe and Forms of Animal Life. Ry PHILIP 
HENRY GOSSE, F.R.S. A New Edition, Revised and Annotated. 
Post 8vo, with 112 ‘Woodeuts, Cloth Boards, 45. 


EARLY BRITAIN. 


NORMAN BRITAIN. By the Rev. W. Hunt 
Fcap. 8vo, Cloth Boards, 2s. 6d. 

ROMAN BRITAIN. By the Rev. Prebendary 
SCARTH, Rec a? of Wrington, Somerset. Fcap. 8vo, with Map, 


Cloth Boards, 2s. 
ANGLO- SAXON BRITAIN. 
B.A. Fcap. 8vo, Cloth Boards, 2s. 6d. 
‘* If any reader wishes to obtain, in a small compass, a general view of our 
Anglo-Saxon language, literature, and laws, he cannot do better than study 
this careful and conscientious epitome of those subjects.’ —Sfectator. 
CELTIC BRITAIN. By Prof. Ruys. Fcap. 8vo, 
with Two Maps, Cl th Boards, 3s. 
** Much instruction will be found in a small compass.” —Daily Chronicle. 
POST-NORMAN BRITAIN. Foreign Influences 


upon the History of England from the Accessi n of Henry IIT. to the 
Revolution of 1688. By HENRY G. HEWLETT. Fcap. 8vo, Cloth 


By GRANT ALLEN, 


Boards, 3s. 
SCANDINAVIAN BRITAIN. By F. York Powe tt. 


[/n pre;aration. 


LONDON: NORTHUMBERLAND AVENUE, CHARING CROSS, W.C.; 43 QUEEN VICTORIA STREET, E.C. 
BRIGHTON : 135 NORTH STREET. 
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MESSRS, MACMILLAN rm 60. 8 PUBLIGATIONS. 


NATURAL PHILOSOPHY. 


Elementary Practical Physics, Lessons in. 
By BALFOUR STEWART, M.A., LL.D., F.R.S., and W. W. 
HALDANE GEE, B.Sc. Crown 8vo. 

Vol. 1.—GEN ERAL PHYSICAL PRUCESSES. 6s. 
Vol. IIL—ELECTRICITY AND MAGNETISM. 37s. 6d. 
Vol. I1I.—OPTICS, HEAT, AND SOUND. (/n the press. 

Practical Physics for Schools and the Junior 
Students of Colleges. By the same Authors 

Vol. L—ELECTRICITY AND MAGNETISM. 2s. 62. 

On Light. Being the Burnett Lectures, de- 
livered in Aberdeen in 1883, 1884, 1885. By GEORGE GABRIEL 
STOKES, M.A., P.R.S., &c., Fellow of Pembroke College, and 
Lucasian Professor of Mathematics in the University of Cambridge. 
First Course. ON THE Natuxe oF Licut.—Second Course. On 
Light as A_Mgans oF InvestiGaTion.—Third Course. On THE 
Benericiat Errects or Licut. Crown 8vo. 75. 6d. 

*,* The Second and Third Courses may behad separately, price 2s. 6d. each 

An Elementary Treatise on Sound. By 
W. H. STONE, M.D. With Illustrations. 18mo. 3s. 6d. 

Heat. By P. G. Tait, M.A., Sec. R.S. E., for- 
merly Fellow of St. Peter’ s College, Cambridge, Professor of Mesuaal 
Philosophy in the University of Edinburgh. Crown 8vo 6s. 

Elementary Lessons in Electricity and 
MAGNETISM. By SILVANUS P. THOMPSON, Principal and 
Professor of Physics in the Technical College, Finsbury. With Ilus- 
trations. New Edition, Revised. Twenty-Eighth Thousand. Fecap. 
8vo. 45. 6d 

Electrostatics and Magnetism, Reprints of 
Papers on. By Sir WILLIAM THOMSON, D.C.L., LL.D., F.R.S., 
F.R.S.E., Fellow of St. Peter’s College, Cambridge, and Professor of 
Natural Philosop hy in the University of Glasgow. Second Edition. 
Medium 8vo. 185 

The Motion of Vortex Rings, a Treatise on. 
An Essay to which the Adams Prize was adjudged in x in the Uni- 
versity of Cambridge. By J. J. THOMSON, M.A., F.R.S., Fellow of 


Trinity College, and Cavendish Professor of iecesneanl Physics, 
Cambridge. With Diagrams. 8vo. 


6s. 
Applications of Dynamics to Physics and 

CHEMISTRY. By the same Author. Crown 8vo. 7s. 6d. 
Natural Philosophy for Beginners. By I. 
TODHUN'TER, M.A., F.R.S., "7 ~ Part I. The Properties of 
Part II. Sound, Light, 


Solid and Fluid Bodies. 18mo. . 6d. 
and Heat. 18mo. 3s. 6d. 

Heat and Electricity, A Collection of Ex- 
AMPLES ON. By H. H. TURNER, B.A., Fellow of Trinity Col- 
lege, Cambridge. Crown8vo. 25. 6d. 

Light: A Course of Experimental Optics, 
CHIEFLY WITH THE LANTERN. By LEWIS WRIGHT. 
With nearly 200 Engravingsand Col.ured Plates. Crown 8vo. 75. 6d. 


ASTRONOMY. 


Popular Astronomy. With Illustrations by 
Sir G. B. AIRY, K.C.B., formerly Astronomer-Royal. New Edition 


18mo. s. 6d. 
Transit of Venus. By G. Forbes, M.A., Pro- 


fessor of Natural Philosophy in the Andersonian Unineniey, Glasgow. 

Illustrated. Crown 8vo. 3s. 6d. Nature Series. 
A Treatise on Astronomy, for the Use of 

Colleges and Schools. By HUGH GODFRAY, M.A., Mathematical 


oy a at Pembroke College, Cambridge. Fourth Edition. 8vo. 
6« 


An Elementary Treatise on the Lunar 
THEORY, with a Brief Sketch of the Problem up to the Time of 
Newton, By the sameAuthor. Second Edition, Revised. Crown 8vo. 
55. Od. 

Primer of Astronomy. By 
LOCKYER, F.R.S. With Numerous Illustrations. New Edition. 
18mo. 15. [Science 'rimers. 

Elementary Lessons in Astronomy. By 
the same Author. With Coloured Diagram of the Spectra of the Sun, 


Stars, and Nebula, and Numerous Illustrations. New Edition, Revised. 
Feap. 8vo_ 5s. 6d 


The Chemistry of the Sun. 
Author. With Illustrations. 8vo. 

Questions on Lockyer’s. ‘Elementary Les- 
SONS IN ASTRONOMY. For the Use of Schools. “By JOHN 
FUKBES-RUBERTSON. 18mo, Cloth Limp. 1s. 6d. 

Popular Astronomy. By S. Newcomb, LL.D., 


Professor U.S. Naval Observatory. With 112 Shwedions and 5 Maps 
of the Stars. Second Edition, Revised. 8vo. 18s. 


Norman 


By the same 


MACMILLAN & CO., LONDON, 


‘ 


CHEMISTRY. 
A Manual of Inorganic Chemistry. By 


HENRY ARMSTRONG, Ph.D., F.R.S., Professor of Chemistry in 
the City and Guilds of London Technical Institute. Crown 8vo. 
[/n preparation. 
The Owens College Course of Practical 
ORGANIC CHEMISTRY. By JULIUS B. COHEN, Ph.D., F.C.S. 
Assistant Lecturer on Chemistry in the Owess College. Manchester, 


With a Preface by Sir HENRY ROSCOE, F.R.S., and C, 
SCHORLEMMER, F.R.S._ Feap. Svo. 2s. 6d. 
Elements of Chemical Physics. By Josiah 


P. COOKE, Junr., Erving Professor of Chemistry and Mineralogy in 
Harvard University. Fourth Edition. Royal8vo. 21s. 

A System of Volumetric Analysis. By Dr. 
EMIL FLEISCHER. Translated, with Notesand Additions, from the 
Second German Editio yn, by M. M. PATTISON MUIR, F.R.S.E. 
Illustrated. Crown 8vo. 7s. 6a 

Agricultural Chemical Analysis, a Hand- 
BOOK OF. By PERCY FARADAY FRANKLAND, Ph.D., 
p.Se., F.C.3. Founded upon Leitfuden fiir die Agriculture Chemische 
Analyse, ¥ von Dr. Krockrr. Crown 8vo. 7s. 6¢ 

A Course of Quantitative Analysis for 
STUDENTS. By W. NOEL HARTLEY, F.R.S. Globe 8vo. | 5». 

The Owens CollegeJunior Course of Practical 
CHEMISTRY. By FRANCIS JONES, F.R.S.E., F.C.S., Chemica) 
Master in the Grammar School, Manchester. With Preface by Sir 
Henry Roscg, F.R.S., and Illustrations NewEdit. 18mo. 2s. 6d. 


Questions on Chemistry. A Series of Prob- 


lems and Exercises in Inorganic and Organic Chemistry. By the 
same Author. Fcap. 8vo. 35 

Blowpipe Analysis. By J. Landauer. 
Authorized English Edition. By J. TAYLOR and W. E. KAY, of 


Owens College, Manchester. Extra Fcap. 8vo. 45. 6d. 
Chemical Arithmetic. With 1200 Problems. 


By SYDNEY LUPTON, M.A, F.C.S., F.I.C., formerly Assistant 
my re sr at Harrow. Second Edition, Revised and Abridged. Fap. 8vv. 


Practical Chemistry for Medical Students: 
Specially arranged for the first M.B. Course. By M. M. PATTISON 
MUIR, F.R.S.E. Feap. 8vo. 15. 6d. 

The Elements of Thermal Chemistry. By 
M.M. PATTISON MUIR, M.A., F.R.S.E., Fellow and Prelector of 
Chemistry in Gonville and Caius College, Cambridge ; assisted by 
DAVID MUIR WILSON. 8vo. 12s.6d. 2 

Compounds of Carbon; or, Organic Che- 
mistry, an Introduction to the Studv of. By IRA REMSEN, Professor 
of Chemistry in the Johns Hopkins University. Crown 8vo. | 6s. 6d. 

An Introduction to the Study of Chemistry 
— ANIC CHEMISTRY). By the same Author. Crown 8vo. 


The “Elements of Chemistry. A Text-book 
for Beginners. By the Same. Feap. 8vo. 2s. 6d. 

Primer of Chemistry. By Sir Henry E. 
ROSCOE, F.R.S., formerly Prcefessor of Chemistry in the Victoria 
University, the Owens College, Manchester. With Numerous Illustra 
tions. New Edition, With Questions. 18mo. 1s. 

: ‘ [Science Primers. 

Lessons in Elementary Chemistry, Inorganic 
AND ORGANIC. By the same Author. With Numerous IIlustratiens: 
and Chromolitho of the Solar Spectrum, and of the Alkalies and Alkalne 

Earths. New Edition. Feap. 8vo. 4s.6d. | 

Inorganic and Organic Chemistry. A Com- 
plete Treatise on Inorganic and Organic Chemistry. By Sir HENRY 
E. ROSCOE, F.R.S., and Prof. C. SCHORLEMMER, F.R.S. With 
Illustrations. Medium 8vo. 

Vols. I. and IIl.—INORGANIC CHEMISTRY. 
Vol. I.—The Non-Metallic Elements. New Edition, Thoroughly Revised. 
21s. Vol. ll. Part l.—Metals. 18s. Vol. 11. Part 11.— Metals. 18s 
Vol. I1I.—ORGANIC CHEMISTRY. 
The Chemistry of the Hydrocarbons and their Derivatives, or Organic 
Chemistry. With Numerous “ree Fcur Parts. Parts I., I1., 
and 1V.,21s. each. Part III., 18s. 

A Series of Chemical Problems, prepared 
with Special Reference to Sir H. E. Rescoe’s Lessons in Elementary 
Chemistry. By Professor T. E. THORPE, F.R.S. Adapted for the 
Preparation of Students for the Government, Science, and Societ - 
Arts Examinations. With a Preface by Sir Henry E. Roscoe, F. 
New Edition, with Key. 18mo. 2s. 

A Treatise on Chemical Physics. By T. E. 
THORPE, Ph.D., F.®.S., Professor of Chemistry in the Norma! 
School ot Ecience, and Prof. A. W. RUCKER. =. 8v0.3 

(/n preparation. 

Metals and their Chief Industrial Applica- 
TIONS. By C, ALDER WRIGHT, D.Sc., &c., Lecturer on Chemistry 
in St.\Mary’s Hospital Medical School. Extra Fear. 8vo. 35. Ed. 
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MESSRS. MACMILLAN & CO.S PUBLICATIONS. 





BIOLOGY. 


ON THE COLOUR OF FLOWERS, as Illustrated 
in the British " ra. By GRANT ALLEN. With Llustrations. 
Crown 8vo. 38. [Nature Series. 

A TREATISE ON COMPARATIVE EMBRYO- 
LOGY. By F.M. BALFOUR, M.A., F.R.S., Fellow and Lecturer cf 
Trinity College, Cambridge. With Illustrations. Second Edition, 
reprinted without ow from the First Edition. In 2 vols. 8vo. 
Vol. I. 18s. Vol. II. 

A GENERAL TEXT- BOOK OF BOTANY. By 
ISAAC BAYLEY BALFOUR, F.R.S., Professor of Botany in the 
University of Oxford, and H. MARSHALL WARD, Fellow of Christ’s 
College, Cambridge, and Professor of Botany in the Royal Indian 
Engineering College, Cooper’s Hill. 8vo. In preparation. 

FIRST LESSONS IN PRACTICAL BOTANY. 
By G. T. RETTANY, M.A., F.1.S., formerly Lecturer in B tany at 
Guy’s Hospital Medical School. 18mo. 1s. 

A COURSE OF PRACTICAL INSTRUCTION 
IN BOTANY. By F. 0. B)WER, M.A., F.L.S., Profess:r of 
Botany in the University of Glasgow. Second Editi. n, Revised and 
Enlarged. Crovn 8vo, ros. 6¢. Orin Two Parts— 

Part I. —-PHANER: )GAMA—PTERIWOPHYTA. 6s. 6d. 
Part 1I.L—BRYOPHYTA—THALLOPHYTA. 4s. 6d. 


MEMORIAL NOTICES OF CHARLES DARWIN, 
F.R.S., &c. By T. H. HUXLEY, F.R.S., G. 1. ROMANES, F.R.S.; 
ARCHIBALD GEIKIE, F.R.S., and W. T. THISELTON DYER, 
ti R.S. Reprinted from +” With a Portrait 5 aved by C. H. 

EENS. Crown 8vo. 2s. Nature Series. 
AM ANUAL OF ELEMENTARY PRACT ICAL 
HISTOLCGY. By W. FEARNLEY. With Illustrations. Cr. 8vo. 7s. 6d, 


AN INTRODUCTION TO THE OSTEOLOGY | 
OF THE MAMMALIA. By WILLIAM HENRY FLOWER, | 
LL.D., F.R.S., Director of the Natural History Departments of the 
British Museum, late Hunterian Professor of Comparative Anato *4 
and Physiology in the Royal College of Surgeons of England. Wit 
numerous IIlustrations. “Third Edition. Revised with the assistance 
of Hans Gapvow, Ph.D., M.A., Lecturer on the Advanced Morphology 
of Vertebrates, _ Strickland Curator in the University of Cambridge. 
Crown 8vo. 10s 


PRIMER OF ‘ PHYSIOLOGY. By MICHAEL 


FOSTER, M.D.. Sec.R.S., Professor of Physiology in the University 
of Cambridge. With Numerous Illustrations. New Edition. 18mo. 1s. 
A TEXT-BOOK OF PHYSIOLOGY. By the same 
Author. With Illustrations. Fifth and thoroughly Revised Edition. 
In Three Parts. 8vo. 
Part I., comprising Book I. Blood—The Tissues of Movement—The 
Vascular Mechanism. tos. Ready. 
Parts II. and III. in the press. 


THE ELEMENTS OF EMBRYOLOGY. By 
MICHAEL FOSTER, M.A., M.D., LL.D., Sec.R.S., Cam- 
bridge, and the late FRANCIS M. BALFOUR, M.A., LL.D., 
F.R.S., Fellow of Trinity College, Cambridge; and Professor of Animal | 
Morph logy i in the University. Second Edition, Revised. Edited by 
Apam Sepewick, M.A., Fellow and Assistant Lecturer of Trinity 
College, Cambridge, and WALTER Heare, Demonstrator in_the 
Morphological Laboratory of the University of Cambridge. With 
Illustrations. Crown 8vo. 10s 6d. 

A COURSE OF ELEMENTARY PRACTICAL 
abe 9 ag By Prof. MICHAEL FOSTER, M.D.,Sec.R.S., 
&c., and J. N. LANGLEY, M.A., F.R.S., ~— of Trinity College, 
Cambridge. Fifth Edition. Crown 8vo. 

A TEXT-BOOK OF THE PHYSIOLOGICAL 
CHEMISTRY OF THE ANIMAL BODY. Including an Account 
of the Chemical Changes occurring in Disease. By A. GAMGEE, 
M.D., F.R. S., formerly Professor of Physiclogy in the Victoria Uni- 
versity, o — liege, Manchester. 2 Vols. 8vo. 
tions. Vol.I. 18s. (Vode. Ll. in the press. 


STRUCTURAL BOTANY, OR ORGANO- 
GRAPHY ON THE BASIS OF MORPHOLOGY. To which are 
added the Principles of Taxonomy and a at eg ogg a Glossary 
of Botanical Terms. By Prof. ASAGRAY,LL.D. 8vo. ros. 6d. 

PRIMER OF BOTANY. By Sir J. D. Hooker, 
K.C.S.1., C.B., M.D., F.R.S., D.C.L. With Numerous Illustrations. 
New Edition. *18mo. 1s [Science Primers. 

THE STUDENT’S FLORA OF THE BRITISH 


ISLANDS. By the same Author. 3rd Edit., Revised. Globe8vo. ros. 6d, 


AN ATLAS OF PRACTICAL ELEMENTARY 


BIUL GY. By G. B. HOWES, Assistant Professor of Zoology, 
Norma. School or Science and Royal School of Mines. With a Preface 
by «nomas Henry Hux ey, F.R.S. Royal4to. 14 e 
A COURSE OF PRACTICAL INSTRUCTION IN 
ELEMENTARY BIOLOGY. By T. H. HUXLEY, F.R.S., LL.D., 
assisted by H. N. MARTIN, M. a M.B., D.Sc., F.R.S., Fellow of 
Christ’s College, Cambridge. New Edition, revised and extended by 
G. B. Howes, Assistant Professor of Zoology, Normal School of Science 
and Royal School of Mines, and D. H. Scort, M.A.. Ph.D., Assistant 
Professor of Botany, Normal School of Science and Royal School of 
Mines. Witha Preface by T. H.Huxcey, F.R.S. Cr. 8vo. 10s. 6d. 


MACMILLAN & 


With Illustra. | 


INTRODUCTORY PRIMER OF SCIENCE. By 
‘1HOMAS HENRY HUXLEY, F.R.S. 18mo. 1s. 
(Science Prinvers. 
LESSONS IN ELEMENTARY PHYSIOLOGY. 


By the same Author. With Numerous Illustraticns. New Edition, 
Revised. Feap. 8vo. 4s. 6d. 


QUESTIONS ON HUXLEY’S PHYSIOLOGY 
FOR SCHOOLS. By T. ALCOCK, M.D. New Edition. 18mo. 


1s. 6d. 

EUROPEAN BUTTERFLIES, A HAND-BOOK 
OF. By W.F. DE VISMES KANE, M.A., M.R,1.A., Member cf 
the Entomological sy" of London, &c. With Copper Plate Illustra- 
tions. Crown 8vo. tos. 

A LIST OF EUROPEAN RHOPALOCERA, 
WITH THEIR VARIETIES AND PRINCIPAL SYNONYMS. 
Reprinted from the “‘ Hand-bo.k of European Butterflies.” Crown 


8vo. 158. 

MICRO-ORGANISMS AND DISEASE. An In- 
troduction into the Study of Specific Micro-Organi:ms. By E. KLEIN, 
M.D., F.R.S., Lecturer on General Anatomy and Physiology in the 
Medical ~chool of St. Bartholomew’s Hospital, London. With 121 
Illustrations. Third Edition, Revised. Crown 8vo. 6s. 


THE BACTERIA IN ASIATIC CHOLERA. By 


the Same. Crown 8vo. [ln preparation. 


A TEXT-BOOK OF ZOOLOGY. By Prof. E. Ray 
LAN KESTER, F.R.S. 8vo. (ln preparation. 


DEGENERATION : A CHAPTER IN DARWIN- 
ISM. By the same Author. Illustrated. Crown _ bos - 
[Nature Series. 
THE ORIGIN AND METAMORPHOSES OF 
INSECTS. By SIR JOHN LUBBOCK, MP., F.R.S., D.C.L. 
With Numerous Illustrations. New Edition. Crown 8vo. 3s. 6d. 


(Nature Series. 


ON BRITISH WILD FLOWERS CONSIDERED 
IN RELATION TO INSECTS. By the same Author. With 
Numerous Illustrations. New Edition. ee : 

Nature Series. 

FLOWERS, FRUITS, AND LEAVES. By the 


same Author. With Illustrations. Crown 8vo. 45. 6d. 
[Nature Series. 


LESSONS IN ELEMENTARY ANATOMY. By 
ST. GEORGE MIVART, F.R.S., Lecturer on Comparative Anatomy 
~“ ~ Mary "s Hospital. With upwards of goo Illustrations. Fceap. 8vo. 


THE. “COMMON FROG. By the same Author. 
With Numerous Illustrations. Crown 8vo. 3s. 6d. [Nature Series. 
THE FERTILIZATION OF FLOWERS, By Pro- 
fessor HERMANN MULLER. Translated and Edited by D’Arcy 
W. Tuompson, B.A.. Professor of Biology in University — 
Dundee. With a Preface by  comggeont Darwin, F.R.S. 
Numerous Illustrations. Medium 8vo. 21 

FIRST BOOK OF INDIAN BOTANY. By 
DANIEL OLIVER, F.R.S., &c., Professor of Botany in University 
o> Londcn, &c. With Numercus Illustrations, Extra Fcap. 8vc. 


| LESSONS IN ELEMENTARY BOTANY. By 


the same — New Edition. 
8vo. as. 


A COURSE OF INSTRUCTION IN ZOOTOMY 
(VERTEBRATA). By T. JEFFREY PARKER, B.Sc. London, 
Professor of Biology in the ew of Otago, New Zealand. With 
Illustrations. Crown 8vo. 


LESSONS IN ELEMENTARY BIOLOGY. By 


the same Author. With Illustrations. 8vo. [/n the press. 


THE MORPHOLOGY OF THE SKULL. By 
_ by K. — F.R.S., and G. T. BETTANY. Illustrated. 

THE ‘SCIENTIFIC EVIDENCES OF ORGANIC 
EVOLUTION. By G. J. ROMANES, M.A., LL.D., F.R.S. 

Zoological Secretary to the Linnean Scciety. Crown 8vo. 2s. 6d. 
[Nature Series. 


DISEASES OF FIELD AND GARDEN CROPS, 
CHIEFLY SUCII AS ARE CAUSED BY FUNGI. By WORTH. 
INGTON G. SMITH, F-LS., M.A.I., Member of the Scientific 
Committee R.H.S. W ith 143 } New lilustratic ns, Drawn and Engraved 
from Nature by the Author. Fecap. 8vo. 4s. 6d. 


ELEMENTS OF THE COMPARATIVE ANA. 
TOMY OF VERTEBRATES. Adapted from the German of ROBERT 
WIEDERSHEIM, Professor vf Anatomy, and Director of the Institute 
of Human and Comparative Anatomy in the University of Frieburg 
in-Baden, by W. Newton Parker, Professor of Biology in the 
University College of South Wales and Monmouthshire. With Addi 
tions by the Author and Translator, With Two Hundred and Seventy 
Woodcuts. Medium 8vo. 12s, 6d 


CO., LONDON. [6] 


With nearly 200 Illustrations. Fcap. 
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CLARENDON PRESS SCIENTIFIC WORKS 


Royal &vo. half-mordcen, 36s 
THE FIRST VOLUME OF “ANNALS OF BOTANY.” 


ANNALS OF BOTANY, Vol. I., containing Parts I. to 
IV. Edited by I. BAYLEY BAL FOUR, M.A.. M.D., F.R.S.; S.H. 
VINES. D.Sc., F.R.S.; and W. G. FARI.OW, M. , Harvard, 
U.S.A. With Notes and Papers by Sir J. D. Hooker. Prof. F. ‘0. Bower. 
Prof. MARSHALL Warp, Prof. BAYLEY BALFour. Mr. W. GaRDINER, 
and other well-known Botanists. Illustrated wit: many Plates. Reviews 
and Netices. Necrology for 1887, and Record of Current Literature. 

Subscribers who have received the Parts as they appeared can obtain 
cases for binding Vol. I. through anv Bookseller. 
Just Published, Royal 8vo, Paper Covers, with Twelve Plates, 145. 


ANNALS OF BOTANY, Vol. II., No. VII., containing 
Articles by D. H. Campse tt, G. MURRAY and L.A Boop, SELMAR 
SCHONLAND, T. Jonnston. H. N. Riptey, M. M. Hartoc, H. 
MarsHatt Warp; and Notes by W. G. Fartow, S. H. Vines, and 
J B. Farmer 

NEW EDITION OF PROF. CLERK MAXWELL'S ‘ELEMENTARY 

ELECTRICITY 
Just Ready. Second Edition, 8vo, Cloth, 7s. 6d. 


AN ELEMENTARY TREATISE ON ELECTRI- 
CITY. By J. CLERK MAXWELL, M.A., F.R.S., late Professor of 
Experimental Physics, Cambridge. Edired by W. Garnett, M.A., 
Principal of the Durham Coll-ge of Science, Newcastle-on-Ty ne. 
Second we Revised. 

Just Published, Crown 8vo, Cloth, 4s. 6d. 


A CLA SS-BOOK OF ELEMENTARY CHEMISTRY. 
By W. W. FISHER, M.A., .S., Demonstrator of Chemistry, 
late Fellow of Corpus Christi College Oxford. 

‘* The book is of sterling value, and will be welcomed by the teacher of 
elementary c hemistry asa guide to his students which he will have pleasure 
and full confidence in placing in their hands. The volume is well got up, and 
the facts included are clearly described in a concise and readable manner.” — 

Nature. 
NEW EDITION OF PROF. R( “x = ~- ‘STON *S ““ FORMS OF ANIMAL 


FORMS OF ANIM1AL LIFE. A Manual of Comparative 
Anatomy, with Descriptions of Selected Types. By the late GEORGE 
ROLLESION, D.M., F.R.S. Revised and Enlarged by W. 
Hatcuett JACKSON. M. A Royal 8vo, Cloth, 36s. 


** A text-b ok of zoology, in many respects the most comprehensive. that 
has yet appeare din the E nglish language. "=O: tford Magazine. 
‘rms of Animal Life’ is a unique book.”—Vature. 


Full Clarendon Press Catalogues free on application. 
London: HENRY FROWDE, Clarendon Press Warehouse, Amen Comer. 
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SUPPLIES. 


280 Pages. 360 Woodcuts. 
Paper, ls. Cloth, 1s. 6d. 


PUBLISHED BY 


THE 


WOODHOUSE & RAWSON 
Flee ric Supply Company cf Great Britain, Limited, 
11 QUEEN VICTORIA STREET 
LONDON, E.C. 








CAMBRIDGE UNIVERSITY PRESS. 


New and Forthcoming Publications. 


In the Press, 2 Vols., Demy 8vo. 
Dedicated by Special Permission to Her Mazyesty the Queen. 
THE LIFE AND LETTERS OF THE REV. ADAM 
SEDGWICK, LL.D.. F.R S.. Fellow of Trinity College, Cambridge, 
Prebendary of Norwich, and Woodward.an Professor of Geology from 
1818 to 1873. By JOHN WILLIS CLARK, M.A, F.S.A., Super- 
intendent of the Universty Museum of Zoology and Comparative 
Anatomy, and formerly Fel'ow of Trinity College, and THOMAS 
McKENNY HUGHES, M.A., Woodwardian Professor of Geology. 
In the Press, 10 Vils., Demy 4to. 


THE COLLECTED MATHEMATICAL PAPERS 
OF ARTHUR CAYLEY, M.A, F.R.S., Sadlerian Professor of Pure 
Mathematics in the University of Cambridge. Vol. I. nearly ready 
41 5S. 

Now Ready, Crown 8vo, 5s. 

AN ELEMENTARY TREATISE ON GEOMETRI- 
CAL OPTICS. By R. S. HEATH, M.A., Professor of Mathematics 
in Mason Science Co.lege, Birmingham. 

Nearly Ready. 
New Edition of Muir's “ Principles of Chemistry.” 

A TREATISE ON THE GENERAL PRINCIPLES 
OF CHEMISTRY. By M. M. PATTISON MUIR, M.A., Fellow 
and Przlector in Chemistry, of Gonville and Caius College. Demy 8v 

Preparing. 
New Edition of Tait’s ‘* Quaternions.” 

AN ELEMENTARY TREATISE ON QUATER- 
NIONS. By P. G. TAIT, M.A., Professor of Natural Philosophy in 
the University of Edinburgh. Demy 8vo. 

Now Ready, Crown 8vo, 5s. 


| OCCASIONAL ADDRESSES ON EDUCATIONAL 


SUBJECTS. By S. S. LAURIE, A.M., LL.D., Professor of the 
Institutes and History of Education in the University of Edinburgh. 


New Volume of the ‘‘ Pitt Press Series.” 
NOW READY, 136 pp., Is. 


AN ELEMENTARY COMMERCIAL GEOGRAPHY. 
A Sketch of the Commodities and the Countries of the World. By Dr. 
H. R. MILL, F.R.S.E., Lecturer in Commercial Geography in the 
Heriot-Watt College, Edinburgh. 


Extracts from Reviews. 


‘* "This new Primer is admirable in every respect, and should be welcomed 
by those studying the subject as a branch of theireducation. . . Alt.- 
gether this little book contains a vast amount of correct, well- -arranged, and 
interesting information, which will be of great use to those fr whom it is 
specially intended. ‘The statistics given are clear and simple, and the 
chapters are divided into short numbered paragraphs, each complete in 
itself.” —Scottish Geographical Magazine, November 1888. 

“This is an admirable little volume, and it will doubtless prove of great 
value to teachers and students of commercial geography. Dr. Mill’s position 
as Edinburgh University Ext-nsion Lecturer on Geography and Physio- 
graphy, and on Comuercial Geography in the Heriot-Watt College, Edin- 
burgh, would alone be sufficient toinsu’e the attention of all concerned in 
geographical study to the little volume before us, but on its own merits it is 
still a timely and useful cv ntribution to the literature on the subject... . 
The little work is fully equal to its pretensions, and deserves to have a wide 
circle of readers.”’—Chaméber of Commerce Journal, November 5. 1888. 

**Owing to the vast extent of ground covered by the subject, and the 
wearisome mass of figures and statistics contained in many of the larger text- 
books, the eager student is frequently disgusted with the poor results of a 
great amount of labour, and is apt to relinquish the subject as suitable only 
for pedants and patriarchs. The author of this hand-book has avoided these 
pitfalls, and has produced a work correct in detail, cheap in price, and 
attractive in style. Special attention is paid to the coinage system, weights 
and measures, and governments of each c.untry, while chapters v. and vi. 
on the means of transport, people, and commerce, are exceedingly well 
written. "— Educational Times. 

** While the whole Continent swarms with text-books of a similar character 
to that now under notice, we alone have been content to rely on our wits and 
on chance information contained in journals or in geographies of a more 
general nature. Compared, indeed, with such a treatise as the ‘ Handels 
Geographie’ of Dr. Carl Zehden, it seems small and insufficient ; but, when 
its size be taken into account, it deserves hearty praise as a valuable attem pt 
to supply the beginner with a sketch of the existing commercial relations of 
the world.”—Academy, Nuvember 24, 1888. 


Preparing fur Early Publication. 


AN ATLAS OF COMMERCIAL GEOGRAPHY. To 
Illustrate the above. By J. BARTHOLOMEW, F.R.G.S. With an 
Introduction by HUGH ROBERT MILL, D Sc. 


Comflete Ca atalozues on application. 


London : c. i? CLAY & SONS, 
Cambridge University Press Warehouse, Ave Maria Lane. 
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CHARGES FOR ADVERTISEMENTS. 


Three Lines in Column 2s. 6d. 9d. per Line after. 





r s. d. 

One Eighth Page, or Quarter Column o18 6 

Quarter Page, or Halfa Column ..... 115 O 

Hialf'a Page, ora Column ........ 3 § © 

Whole Page ... oe 6 60 
Money Orders payable to MACMILLAN & CO. 

OFFICE: 29 BEDFORD STREET, STRAND, W.C. 








Biary of Societies. 
LONDON. 
THURSDAY, Janvary 3 
RovAL INSTITUTION, at 3.—Clouds and Cloudland: 


FRIDAY, January 4. 


Gero.ocists’ AssociATION, at 8.—On some Bagshot Pebble Beds and 
Pebble Gravel: Horace W. Monckton and R. S. Herries.—On the 
Palzontology of Sturgeons: A. Smith Woodward. 


SATURDAY, January 5. 
Roya INSTITUTION, at 3.—Clouds and Cloudland : Prof. Dewar, F.R.S. 
SUNDAY, Janvary 6. 


Sunpay Lecture Society, at 4.—Kings and their Fools; Sketches of 
Famous Court Jesters : Willmott Dixon 


MONDAY, January 7. 


Rovat GEOGRAPHICAL Society, at 8.30.—Journey over the Central Plateau 
of Africa, from Natal to Benguella, and past the Sources of the Zambesi 
tu the Sources of the Congo: rt, S. Arnot. 

Vicroria INSTITUTE, at 8.—On the Echnology and Ancient Chronology of 
China : Surgeon-General Gordon, C.B. 


TUESDAY, Janvary 8. 


ANTHROPOLOGICAL INSTITUTE, at 8.30.—The Distribution and Density 
of the Old British Population of Hampshire : T. W. Shore.—Tne Monu- 
ment known as ‘‘ King Orry’s Grave,’’ compared with Tumuli .n Glouces- 
tershire : Miss A. W. Buckland. 

INsTITUTION OF Civic ENGINEERS, at 8.—The Compound Principle applied 
to Loccmotives ; Edgar W urthington. 

Rova INSTITUTION, at 3 —Clouds and Cloudland : 


WEDNESDAY, January 9. 


GeoLocicat Society, at 8.—On the Growth of Crystals in Igneous 
Rocks after their Consolidation; Prof. J. W. Judd, F.R.S.—The ‘Tertiary 
Volcanoes of the Western Isles of Scotiand: Prof. J. W. Judd, F.R.S. 

Roya. MicroscopicaL SociEty, at 8.—Some Observations on the Special 
Internal Anatomy of Uropoda krameri: A. D. Michael.—Reproduction 
and Multiplication of Diatums : Abbé Count F. Castracane. 

SocikTy OF ARTS, at 7.—How Chemisis Work—an Example to Boys and 
G.rls: Dr. Henry E. Armstrong, F.R.S. 


THURSDAY, JANvaRy to. 

RovAL oe xR at 4.30.—Appeidix to the Bakerian Lecture : 
Lockyer, F 

MaTHEMATICAL “Society, at 8.—Results of substituting Differential 
Symbols in the General Quadric Ternary Form, and operatiog on the Pro- 
duct of Two or more Forms of any Order in Terms of Second Differential 
yo ge only: The President.—A Theorem in Combinations; R. W. 
Christie. 


Prof. Dewar, F.R.S. 


Prof. Dewar, F.R.S. 


J. Norman 


FRIDAY, JANvARY 11. 
Rovat ASTRONOMICAL SOcIgETY, at 8. 
ANSTITUTION OF CiviL ENGINEEKS, at 7.30.—Refrigeration, and the Arti- 
ficial Production of Cold: Geo. A. Becks. 


Nervousness 
Horsford’s Acid Phosphate, 


A Nerv» FoopD. 


Nervous diseases are often due to 
a diminution of the phosphates which 
exist in every fibre. The Acid Phos- 
phate supplies the phosphates, and relieves 
nervous exhaustion. 





Dr. C. J. DENNy, M.R.C.S., Blackwater, Hants, 
says: “I prescribed it in cases where the chief faults 
of health appeared to be want of nerve nutrition, with 
marked benefit.” 


Dr. SPENCER T. SmyTH, L.R.C.P., Forest Hill, 
Tyson Road, London, says: “I have given it in 
nervous disorders where phosphoric acid is indicated, 
particularly in cases of nerve prostration, and find it 
a valuable remedy.” 

Descriptive pamphlet post free on application to 


Rumford Chemical Works, Providence, R.I, U.S.A. 


BEWARE OF SUBSTITUTES AND 
IMITATIONS. 


MADE WITH BOILING WATER. 


EPPS’S 


CRATEFUL—COMFORTING. 


COCOA 


MADE WITH BOILING MILK. 








Oxcellent Senne of the actual, natural Handwriting, also 
of Drawings, Music, even o: elaborate Sketches, Pro- 
grammes, Plans (up to Double-Elephantsize), Shorthand, and 
Type-Writing are easily, quickly, andcheaply produced bythe 


AUTOCOPYIST 


Very fluid ink, used with ordinary pen and paper. Auto-Circulars resemble 
written letters. Used atthe House of Lords, &c. 


AUTOCOPYIST DEPT. (A.£.T.Co., La.), 
London Wall, London, and 52 Princess-Streer, Manchester. 


GEOLOGICAL COLLECTIONS. 
Comprising Fossils, Minerals,and Rocks, labelled with Name, Locality, 
and Geological Position, in Mahogany Cabinets. 100 Specimens, 253.; 
200 ditto, sos. The best value obtainable. 
Micro-Sections of Rocks in great variety. Cabinets, Glass-topped Boxes, 
and other Geological Requisites. 


THOMAS D. RUSSELL, 


PRIZE MEDALLI8ST, HEALTH EXHIBITION, 





78 NEWGATE STREET LONDON, E.C. 
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Just Published, Demy 8vo, Cloth Extra, 18s. 


SEAS AND SKIES 
MANY LATITUDES: 


OR, 
WANDERINGS IN SEARCH OF WEATHER. 
BY THE 
Hon. RALPH ABERCROMBY, F.R.Met.Soc., 
Author of 
“ Principles of Forecasting,’’ * ‘ Weather, "in the *‘ International Scientific 


Series,”” &c. 


With 3 Maps, 9 Photographs, and 33 Woodcuts by 
PRITCHETT, WHYMPER, Cooper, &c. 


From the Scotsman. 


‘* Mr. Abercromby’s book is really the record of a pioneer. For though: 
as he says, there is no more adventure to be had now on an crdinary voyage 
round the world than on a journey from London to Edinburgh, and though 
naturalists have scoured the globe in all directions in quest of special geo- 
Iegical, botanical, or z.ol: gical facts, nubody else has yet made meteorology 
the prime object of his travelling by sea and land Mr. Abercromby’s dis- 
coveries are chiefly in the domain of ‘Cloudland’; and on a comparatively 


On Sale by Macmillan and Bowes, Cambridge. 


Abel, CEuvres completes. 2 Vols., 1839. P ar 

American Journal of Mathematics. Vols. I.-X., 1878-88. £13 45. 

Analyst. Ed. Hendricks. Complete in 10 Vols., 1874-83. £5. 

Annalidi Matematica. Ed. Tortolini, 2d Series. 7 Vols. £8 8s. 

Arago, (Euvres. 17 Vols. £3 Ics. 

Bernouilli, Ars Conjectandi, 1713. 9s. 

Bertrand, Calcul Diff. et Cal. Integ. 2 Vols. £8 8s. 

Bland's Algebraical Problems, and Key ; Geometrical Problems ; 
Mechanical Problems. 4 Vols. 12s. 

Booth’s New Geometrical Methods. 2 Vols. 21s. 
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thin thread of personal narrative he has strung together the highly valuable | 


and curious information he has collected c.ncerning the aspects of the sky 
and the laws of the air-currents of the different regions through which he 


travelled. . . . All that he has to tell is worth listening to.”’ 


EDWARD STANFORD, 
26 and 27 Cockspur Street, Charing Cross, S.W. 
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HICKS, 


THE NEW PATENT 
WATKIN 
ANEROID BAROMETER, 


All kinds of Meteorological Instruments, & c., 
8, 9, &10 Hatton Garden, London, E.C, 


JAMES J. 





GILCHRIST LANTERNS 


CHEMICAL & ELECTRICAL EXPERIMENTS. 


As used by Wm. Lant Carpenter, Esq., B.A., and Prof. Forbes, Free 
Trade Hall, Manchester, before 5000 people. 


HUGHES'S PATENT ROTARY TRIPLE Combination 
Optical Lantern for Electric or Limelight, fitted with a new form of powerful 
Oxyhydrogen MICROSCOPE with Highest-class Objectives, showing 

ye of Fly 18 feet in diameter. 

The GILCHRIST Lanternfor PHYSICAL EXPERIMENTS 
and SPECTROSCOPE Work, and OPTICAL LANTERN for 
Diagrams, &c. This magnificent Instrument will give perfect marginal 
definition. Suitable for Colleges and School Demonstration. 

MICROSCOPE ATTACHMENT for adapting to any Lantern. 
New Pattern, £7 155. 

DIRECT NICOL PRISM POLARISCOPE. 

PATENT PAMPHENGOS gives 12-feet Pictures. B. J. MALDEN, 
Esq., compares it to the Limelight. fo 10S. “ 

The DOCWRA TRIPLE. Finest Instrument inthe World. Prize 
Medal, Highest Award, Photographic Exhibition. 

BIUNIALS. Elegant Brass Fronts, complete Outfits, Gas-bag, &c., 
#15 15S. 60,000 Slides, 300 Lecture Sets, Science Lectures, &c. Cheapest 
and Best for High-class Work. Illustrated Catalogue, 300 pages, IS. ; 
Postage, 3¢. ; ditto Pamphlets, 3d. 


W. C. HUGHES, 


Patentee, Inventor, and Specialist, 
BREWSTER HOUSE, MORTIMER ROAD, KINGSLAND, LONDON, N., 


Inventor of the Giant Aphengescope, Optical and Physical Apparatus 
of the Highest Class. 


MEISER & MERTIC’S PHYSICS SETS. 








Set III., as above, 30s., Carriage Paid. 


Set I. Galvanic Electricity. Set II. Static Electricity. 
Book, 48 pp., Illustrated, 360 Exercises, Post free, 2d. 
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ww. HUME, 
WEST COLLEGE STREET, EDINBURGH. 
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MOORE BROS., 
Osteologists, Disarticulators, &c., 
15 KREMLIN DRIVE, LIVERPOOL, 
Have Orenep A CENTRAL SHOWROOM at 


49 HARDMAN STREET, LIVERPOOL 
(Near the Philharmonic Hall, opposite the Church for the Blind), 
WHERE OSTOLOGICAL SPECIMENS, &C., MAY BE INSPECTED, 


OXYHYDROGEN LIMELIGHT. 


SEASON 1888-1889. 





For Prices of Highly Improved Steel Gas Cylinders, Compressed Gases, 
and other Apparatus, address— 


HOWARD LANE & CO., 


115, 116, 117 PALMERSTON BUILDINGS, London, E.C. 


MINERALOGY AND GEOLOGY. 


SPECIAL AND TYPICAL COLLECTIONS FOR STUDENTS, 
LECTURERS, AND MUSEUMS. 


EVERY REQUISITE FOR PRACTICAL WORK, CABINETS, 
CASES, APPARATUS OF ALL KINDS, 


The Largest Stock in England of Rocks, Rock-Sections, 
Minerals, Fossils. 
New Catalogues and Lists mow ready, Free, of 


JAMES R. GREGORY, 


88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 





OWENS COLLEGE, MANCHESTER. 

The Senate invite Applications for the Post of JUNIOR DEMON- 
STRATOR in ZOOLOGY. The Stipend will be £100 per Annum 
Applications with Testimonials must be sent, under cover, to the ReGis- 
TRAR, not later than JANUARY 5 next. 

A detailed statement of duties, &c., will be forwarded on application. 


HENRY WM. HOLDER, M.A., Registrar. 
F. H. BUTLER, M.A.0xon., A.B.S.Mines, &c., 
NATURAL HISTORY AGENCY, 
148 BROMPTON ROAD, LONDON, §.W., 


NEAR THE BRITISH NATURAL HISTORY MUSEUM. 


MR. BUTLER having secured the unique COLLECTION OF WEN- 
LOCK AND OTHER FOSSILS belonging to the late Joun Gray, Esgq., 
of Hagley, Worcestershire, is now offering m for sale singly or in sets. 
The Collection is replete with exquisite examples of Crinoids, Trilobites, 
Corals, and Mollusca, carefully worked out from the matrix, and exhubiting 
full details of sculpture and habit. No other such opportunity has ever 
been afforded to Museums.and the seientific world, of obtaining specimens 
of equal beauty and rarity. 

Numerous Species from the Wright, Holl, Mantell, and other Collections 
are also in stock. Collections of'Fossils, of from 100 to 10,000 Species or 
more, can be supplied toonder. 
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NEW ADDRESS. 


EEA RVE W 


@ PEA EE, 


6 CHARING CROSS ROAD, W.C., 
Manufacturers of Physical Apparatus for Schools and Colleges. 
List of School Apparatus approved by the SCIENCE and ART DEPARTMENT, Free on Application. 





SECOND EDITION. 
GRIFFIN’S 


PRICE 4s. 7d. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS ; 


CHEMICAL HANDICRAFT. 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 


Demy 8vo, 480 pp., Illustrated with 1600 Woodcuts. 
Most Complete and Cheapest List of Apparatus. 


JOHN J. GRIFFIN Aanp SONS, 22 GARRICK STREET, 
LONDON, W.C. 





Just Published, 1400 Titles, Price 4d. 


Natural History and Scientific Book Circular, 
No. 93. 
EIGHTEENTH YEAR OF PUBLICATION. 


MICROSCOPIC ZOOLOGY, ENTOMOLOGY, 
CONCHOLOGY. 


W. WESLEY & SON, 28 Essex Street, London. 


MINERALS. 


Mr. HENSON, 97 Recent Street (late 277 Strand), begs to an- 
nounce that he has lately received some very Choice Minerals, suitable for 
Museums or Collectors. 


Special Collections suitable for the Explorer, Teacher, and Student. 
Scientific Apparatus of all kinds. 


GEM STONES. 
STONES CUT AND MOUNTED. 


SAMUEL HENSON, 
97 REGENT STREET, 
LONDON, wW. 


(A FEW DOORS FROM ST. JAMES’S HALL.) 
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THE PROVIDENCE | 
MILLS SPINNING | 
COMPANY, BRAD- 
FORD, YORKS, gua- | 
© rantee the full weight of 
Bee 16 ounces to the pound. 

ia? Their Wools and Silks 

Y are not weighted with 
heavy dyes or chemicals ; 
but are all of THE 
BEST QUALITY and 
PURE FAST DYE. 
Ladies! write for the 
Samples (which may be 
kept without charge), 
and you will at once see 
the advantage of buying 
direct from the Spinners. 
Any quantity sold, and 
’ Carriage Paid on Orders 
of 10s. and upwards, 


The Providence Mills Spinning Co., 
Bradford, Yorks. 


Please name ‘‘ NATURE.” 





RICHARD ANDERSON & CO., 


Suecessors to SANDERSON & CO. (Established 1852). 
Patronised by H.M. the QUEEN. Contractors to H.M. Government. 
Manufacturers and Erectors of every description of 


——- 
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ELECTRIC BELLS, 
SPEAKING-TUBES, &c., &c., 
CHURCH-SPIRES AND CHIMNEY-SHAFTS 
REPAIRED. 


EIGHT FIRST-CLASS PRIZE MEDALS. 
Price-Lists Post Free. 


22 Kirkgate Buildings, Huddersfield, 
LEADENHALL = LEADENHALL STREET, 


Telagrams—‘*TONNERRE LONDON.” 


oe STANLEY Pao 


Mathematical Instrument Manufacturer to H.M. Government, Council of 
India, Scienceand Art Department, Admiralty, &c. 


Mathematical, Drawing, and Surveying Instruments 
of Every Description, 


Of the Highest Quality and Finish, atthe most Moderate Prices. 
Illustrated Price List Post Free. 


W. F.S. obtained the only Medal in the Great Exhibition of 1862for 
Excellence of Construction of Mathematical Instruments, and the only 

LD MEDAL in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Address:—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 
THIS 


HOLLOWAYS PILLS |Faeeaam 


Is unequalled in the Cure of all Disorders of the LIVER, 
STOMACH, KIDNEYS AND BOWELS. A Great PURI- 
FIER of the BLOOD; a Powerful Invigorator of the 
System, if suffering from WEAKNESS AND DEBILITY, 
and is unequalled in Complaints incidental to Females. 


THE ‘ HANSA,” 
Published since 1864in Hamburg, is the only independent professional paper 
in Germany dedicated exclusively to Maritime Objects. Essays, Critiques, 
Reviews Reports, Advertisements. Strict eye kept upon the development 
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| of Maritime Affairs in every respect’ Every second Sunday one Number in 


4to at least ; frequent supplements and drawings. Subscription at any time; 


| preceding numbers of the year furnished subsequently. Price 12s. for twelve 


months. Advertisements 4d. a linewidely spread by this paper; considerable 
abatement for 3, 6, 12 months’ insertion. _Business Office: Aug. Meyer and 
Dieckmann, Hamburg, Alterwall, 28. Edited by W. von Freeper, M.F., 
Hamburg, Alexander Street, 8. 





On the rst of every Month, 
JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 

Edited by James Britten, F.L.S., British Museum. 


Contents :—Original Articles by leading Botanists.—Extracts, a d 
Notices of Booksand Memoirs.—Articles in Journals.—Botanical News.— 
Proceedings of Societies. 

Price rs. 34. Subscription for One Year, payable in advance, 12s. 


London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. 
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MESSRS. MACMILLAN & CO'S NEW BOOKS. 





Now Ready, in Three Volumes, Demy vo, Price 54s. 


THE AMERICAN COMMONWEALTH. 


BY 


JAMES BRYCE, M.P., D.C.L,, 


Regius Professor of Civil Law in the University of Oxford, Author of ‘‘ The Holy Roman Empire.” 


Part . L—THE NATIONAL GOVERNMENT. 
Part II.—THE STATE GOVERNMENTS. 

Part III.—THE PARTY SYSTEM. 

Part IV.—PUBLIC OPINION. 

Part V.—ILLUSTRATIONS AND REFLECTIONS. 
Part VI.—SOCIAL INSTITUTIONS. 


The Zimes says :—‘‘ Mr. Bryce’s volumes belong to a very small and rare class. They challenge, and they merit, the most 
careful examination. . . . For a long time to come, we are confident, this will be the classical work upon a subject the interest in 
which cannot diminish. No one ene or American has done for the United States what Mr, Bryce has patiently accumplished.” 


GLEANINGS IN SCIENCE: A SERIES OF POPULAR LECTURES ON 
SCIENTIFIC SUBJECTS. By the Rev. GERALD MOLLOY, D.D., D.Sc., Rector of the Catholic University of 
Ireland, sometime Fellow of the Royal University. 8vo. 7s. 6d. 

ConTENTS—I. The Modern Theory of Heat ; II. Lightning, Thunder, and Lightning-Conductors ; III. The Storing of Electrical 
Energy ; IV. The Sun as a Storehouse of Energy; V. The Electric Light; VI. The Glaciers of the Alps, The lectures are 
followed by an Appendix giving a short account of the recent controversy on Lightning-Conductors. 

THE CIVILISATION OF SWEDEN IN HEATHEN TIMES. _ By Oscar 
MONTELIUS, Ph.D., Professor at the National Historical Museum, Sweden. Translated from the Second Swedish 
Edition (Revised and Enlarged by the Author) by the Rev. F. H. WOODS, B.D., Vicar of Chalfont St. Peter. With 
Map and 205 Illustrations. 8vo. 145. 


WITH too ILLUSTRATIONS. 


ANCIENT ROME IN THE LIGHT OF RECENT DISCOVERIES. By 
RODOLFO LANCIANI, LL.D. (Harv.), Professor of Archzology in the University of Rome, Director of Excavations 
for the National Government and the Municipality of Rome, &c. With too Illustrations. 8vo. 24s. 

ALPHABET OF ECONOMIC SCIENCE. By Puitie H. Wicxsteep. Part I. 
Elements of the Theory of Value or Worth. Globe 8vo. 2s. 64. 

ABSOLUTE MEASUREMENTS IN ELECTRICITY AND MAGNETISM, 
THE THEORY AND PRACTICE OF. By ANDREW GRAY, M.A., F.R.S.E., Professor of Physics in the 
University College of North Wales. Second Edition. In Two Volumes, ‘Crown vo. Vol. 1., 12s. 6d. 

EXPERIMENTAL MECHANICS. A Course of Lectures delivered at the Royal 
—- <n olla ag By Sir R. S. BALL, LL.D., F.R.S., Astronomer-Royal of Ireland. Second Edition, 

PRACTICAL METALLURGY AND ASSAYING. A Text-book for the Use 


of Teachers, Students, and Assayers. By ARTHUR H. HIORNS, Principal, School of Metallurgy, Birmingham and 
Midland Institute. With Illustrations. Globe 8vo. 6s. 


A TEXT-BOOK OF ELEMENTARY METALLURGY FOR THE USE OF 
STUDENTS. By the same Author. With Illustrations. Globe 8vo. 4s. 

A TABLE OF SPECIFIC GRAVITY FOR SOLIDS AND LIQUIDS. 
(Constants of Nature: Part I.) New Edition, Revised and Enlarged. By FRANK WIGGLESW ORTH CLARKE, 
Chief Chemist, U.S. Geological Survey. (Issued by the Smithsonian Institution.) 8vo. 12s. 6d. 7 

MICROSCOPICAL PHYSIOGRAPHY OF THE ROCK-MAKING 
MINERALS: AN AID TO THE MICROSCOPICAL STUDY OF ROCKS. By H. ROSENBUSCH. Translated 
and Abridged for Use in Schools and Colleges. By JOSEPH P. IDDINGS. Illustrated by. 121. Woedcuts and 
26 Photomicrographs. 8vo. 245. [/mmediately. 


MACMILLAN AND CO., LONDON, 
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Many rough but close external imita- 
tions of our patterns of Gas Fires, Stoves, 
&c., are now being offered for Sale as 
being of our make. ALL manufactured 


by us BEAR OUR OWN NAME 


GAS FIRE ; 
R2. 37s. 6d. AND ADDRESS, and a Reward will 











be paid to anyone giving information -_— 





leading to the conviction of any person Re 





or persons offering these piracies as | WA] 


being of our manufacture. 





GAS FIRE. See Complete I/lustrated List of Domestic and Laboratory 


Rl. 83ls. 6d Appliances, 6d., post free. 





THOS. FLETCHER & C0. 


THYNNE ST., WARRINGTON. 
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THE’ NEW PATENT 


WATKIN ANEROID .BAROMETER. 


This wonderful In- 
strument, the invention 
of Major WATKIN, 
R.A., is made with 
three Circles of Figures 
instead of one, thus 
giving amuch more open 
scale, combined with 
greater length of range. 
It is marvellously accu- 
rate and sensitive, and 
has been correctly de- 

scribed as the 


**Aneroid of the 
Future.” 


J, J. HICKS, 
8,9, & 10 
Hatton Garden, 

London, E.C. 


R. & J. BECK’S 
NEW MICROSCOPE, 


“THE STAR.” 


£4. 














PRICES. 


Stand, with r-in. Object- 
glass and 1 Eye-piece ... 2 2 0 


Stand, with I-in. and }-in. 


Object-glasses ... 3 3 0 


Stand, with 1 Eye-piece, 4-in. 
and 4-in. Object-glasses, 
Fine Adjustment, Iris Dia- 
phragm, Double Mirror, in 
Case ... “ 


440 


Full Descriptive Pamphlet sent on 
Application to 


R. & J. BECK, 68 Cornhill London, E.C. 


GOLD MEDAL, 
International Inventions Exhibition, 1885. 








BROWNING’S PLATYSCOPIC LENS. 





> Encraved Real Size. 

A NEW ACHROMATIC COMBINATION, 
COMBINING THE DEFINITION OF A MICROSCOPE WITH THE 
PORTABILITY OF A POCKET LENS. 

“If you carry a small Platyscopic Pocket Lens (which every observer of 

Nature ought to do).”,-—GRaANT ALLEN in Knowledge. 

The Platyscopic Lens is invaluable to botanists, mineralogists, or ento- 
mologists, as it focuses about three times as far from the object as the 
Coddington Lenses. This allows opaque objectsto be examined easily. 

The Platyscopic Lens is made of four degrees of power, magnifying 
respectively ro, 15, 20, and 30 diams. ; the lowest power, having the largest 
field, is the best adapted for general use. 

The Lenses are set in Ebonite Cells, and mounted in Tortoiseshell Frames. 


Price of the Platyscopic Lens, mounted in Tortoiseshell, magns- 
fring either 10, 15, 20, or 30 diameters, 18s. 6d. each power. 
Illustrated description sent free. 


JOHN BROWNING, 63 STRAND, LONDON, W.C. 
NEGRETTI AND ZAMBRA’S 
OPERA, RACE, & FIELD GLASSES, 


OF EVERY DESCRIPTION. 








USEFUL AND 
ORNAMENTAL, 
SaquvMdn 
GQNV VANIND ANO 


Barometers, Microscopes, Telescopes, 
Magic Lanterns, &c., &c. 


Illustrated Price Lists posted free to all parts of the World. 


NEGRETT!I & ZAMBRA, 


OprictaNs AND SciENTIFIC INSTRUMENT MAKERS TO THB QUEBR, 
HOLRORN VIADUCT, E.C 
Branches:—45 CORNHILL:; 122 REGENT STREET 
Photographers at the CRYSTAL PALACE. 
N. and Z.’s Large Illustrated Catalogue, r200 Engravings, Price ss. 6 
Telephone No. 6583. Teleg aptic Address, ** Negrett, Loncoa. 
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CITY AND GUILDS OF LONDON LIVING SPECIMENS FOR THE MICROSCOPE. 


INSTITUTE 
ai ta eiicacahiaiea tana cee anemia albeit GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
erase 2 ae aaa es; THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHAM, 


CENTRAL INSTITUTION, EXHIBITION ROAD, 
SOUTH KENSINGTON Who last week sent to his subscribers Proales parasita, with sketch and 
. sieniieadssieaidis a description. He also sent nag? ae Ova, ogy ee elegans, Limnias 
A Course of Ten Lectures on ‘*Some of the more important Current | cetatophylli, Brachionus pala, Melicerta ringens, Stephanoceros, Stentors, 
Problems in Chemistry,” will be delivered by Prof. ARMSTRONG, Volvox globator; also Ameeba, Hydra, Vorticella, Crayfish, and other 
F.R.S., on MONDAYS, at 4.30, commencing JANUARY 21. Fee. 10s. Specimens for Biological Laboratory work. 
Syllabus may be had on application to the Pxincipat C iy Caneel —. announcements will be made in this place of Organisms T. B. 
is supplying. 


Institution, Exhibition Road, South Kensington. 
JOHN WATNEY, i illi 
ore at PRIDE — Specimen Tube, One Shilling, post free. 
— - Twenty-six Tubes in Course of Six Months for Subscription of £1 15., 
CITY AND GUILDS OF LON DON or Twelve Tubes for tos. 6d. 
INSTITOTE. Portfolio of Drawings, Eleven Parts, 1s. each. 


Hor. Secs. 


TECHNICAL COLLEGE, FINSBURY. MIN ERALOGY AND GEOLOGY. 


Principal, Prof. SILVANUS P. THOMPSON, D.Sc. 
di iaieite’ Comnian ot Meds P . , tise . Mr. HE NSON, 97 REGENT STREET, Lonpon (late 277 Strand), in- 
Special Course of Evening Instruction for Beginners, on “The Differ- | vites inspection of some EXCEEDINGLY CHOICE CORNISH MINE- 
ential and Integral and its Application to the Practical Problems | RALS, consisting of CALCITES Fxom THE CELEBRATED HERODSFOOT 






















of Mechanical and Electrical Engineering,”’ will be held at the above Col- | WINE. REDRUT ‘FE 2RIDESCENT F2 ER GOETHITE 
lege, by Prof. JOHN PERRY ME. 1).Se, ERS. every TUESDAY MINE,” CSR GS a ne 
EVENING for Twelve Weeks, commencing JANUARY 15, at 7 p.m. | From CUMBERLAND: FINE EXASIPLES of the VERY INTER- 
Fee for the Cou l Six Shillings. Aprpxenrices under Twenty years of | ESTING “ BUTTERFLY” TWIN CRYSTALS OF CALCITE. 
age, admitted at H bic coply at the College. Leonard Street, City Road, | W!THERITES, GREEN AND OTHE R FLUORS. 
allied is ip y at the ‘ ege, eonard Street, ity Inoad, > Ik 
or at the Office of the Institute, Gresham Ccllege, E-.C. , | RHABDOPHANE. ; ; ’ 
IOHN WATNI | SCOVELLITE. FORESITE EPISTILBITE, THORITE. FINI 
WALTER & eine AUX, \ Hon. Secs. | SERIES OF POLISHED AGATES. 
se Specimens sent on Approval. 
THE MASON SCIENCE COLLEGE, pp ners inhi SS eee” Serene oe ae 
LESSONS G -N IN MINERALOGY. BLOWPIPE CASES AND 
BIRMINGHAM. APPARATUS. GEM STONES. Catalogues Free. 
APPOINTMENT OF DEMONSTRATOR IN PHYSIOLOGIGIAL SAMUEL HENSON, 97 Regent Street, London, W. 
DEPARTMENT. } (A FEW DOORS FROM ST. JAMES’S HALL.) 


The Council i » Applications for the above Appointment. _£ Stab Alish ed 1840. 


Particulars of the Stipend, Conditions, aud Du.ies will be sent on applica- | SECOND EDITIO oN. 


tion to the Secretary, Mr. G. H. Mortey, The Mason Science College, 


Birmingham, to whom all applications for the Appointment should be made. | G R | F F i N’ & 


J. GIBBS BLAKE, M.D., President of the Council. 


MARINE BIOLOGICAL ASSOCIATION | ere HANDICRAFT. 


OF THE UNITED KINGDOM. PRICE 4s. 7d, POST FREE. 


Tyee wasn dele | A GATALOGUE OF CHEMICAL APPARATUS ; 


lave the priv ‘les €o 
aoe — " gp Sen tect aa Demy 8vo, 480 pp., Illustrated with 1600 Woodcuts. 

No Table is let f " h y Reagent , Par :s, | 7 

Bottles, Dis ting-L1s &c., and the Specimens senniltedl for Research Most Complete and Cheapest List of Apparatus. 

are provided a ace sa aiid Bled | JOHN J. GRIFFIN anp SONS, 22 GARRICK STREET, 
































For further Particulars apply 
Hill, Plym uth. 


A GENTLEMAN (Thirty- two), M.A. me lee MINERALOGY ae aa 


Class Hon., Oxford), B.Sc. (1 t Class Hon, Final Exp. Phys., London), 















seeks gvod Post in large Physical Laboratory, or other Science Work.— | SPECIAL AND TYPICAL COLLECTIONS FOR STUDENTS, 
Ad s, * MATHEMATIC,” care of NaTuRE Office, Bedford Street, LECTURERS, AND MUSEUMS. 
Ss | we | . 
- | EVERY REQUISITE FOR PRACTICAL WORK, CABINETS, 
y | ‘ASES APP ATUS F CIN ; 
THE ALBANY MUSEUM, CASES, APPARATUS OF ALL KINDs. 


GRAHAMSTOWN, SOUTH AFRICA. | The Largest Stock in England of Rocks, Rock-Sections, 


The CURATORSHIP of the Albany Museum is now VACANT. The Minerals, Fossils. 













Salary is £200 per Anni bly be supplemented by Fees « a P . 
rived from lecturing in us educational establis ~meisce of th Sexes = | New Catalogues and Lists now ready, Free, of 
The sum of £40 allowed for eemen Money. The Du aties are those usually , 
f th urator of a Museum o neral N atural History, but the | JAMES R. GREGORY, 
> a deapitlares ells ures on General Science | 8 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 
rs ] 


» Cc nsideration, but 


F. A. BUTLER, M.A.Oxon., A.R.S.Mines, ae. 
| NATURAL HISTORY AGENCY, 
148 BROMPTON ROAD, LONDON, S&.W., 


NEAR THE BRITISH NATURAL HISTORY MUSEUM. 


GEOLOGICAL COLLECTIONS. 


Comprising Fossils, Minerals,and Rocks, labelled with Name, Locality, | 
and Geological Position, in Mahogany Cabinets. roo Specimen:, 25s. | MR. BUTLER having secured the unique COLLECTION OF WEN- 
LOCK AND OTHER “FOSSIL S belonging to the late Joun Gray, Esq., 


of Hagley, Worcestershire, is now offering them for sale singly or in sets. 


200 ditto, sos. The best value obtainable. 
Micro-Sections of Rocks in great variety. Cabinets, Glass-topped Boxes, | 
and other Geological Requisites. 


THOMAS D. RUSSELL, 


The Collection is replete with exquisite examples of C rinoids, Trilobites, 
Corals, and Moilusca, carefully worked out from the matrix, and exhibiting 
fuli details of sculpture and habit. No other such opportunity has ever 
_ en afforded to Museums and the scientific sot y of obtaining specimens 


equal beauty and rarity. 


are also in stock. Collections of Fossils, of ‘from 100 to 10,000 .Species or 


| 
| 
PRIZE “MEDALLIST, HEALTH EXHIBITIOD, | — Species from the Wright, Holl, Mantell, and other Collections 
78 NEWGATE STREET LONDON, E.C. | more, can be supplied to order. 








1C TO, 
Afr awe 


The 
fat, < 
BEN 


Pair 








QR cg rj | 
° . °o 
| Thirty-cight || $855 (a 











Fan., 10, 1889] 


NATURE 


Ixxxvii 





Just Published, 1400 Titles, Price 4d. 


Natural History and Scientific Book Circular, 
No. 93. 
EIGHTEENTH YEAR OF PUBLICATION. 
MICROSCOPIC ZOOLOGY, ENTOMOLOGY, 
CONCHOLOGY. 


W. WESLEY & SON, 28 Essex Street, London. 
“GOLD MEDAL, HEALTH EXHIBITION, LONDON. 





EXTRACT FROM PRIVATE LETTER. 


“The infant was very delicate ; our medical adviser ordered your Food 
The result in a short time was wonderful ; the little fellow grew strong and 
fat, and is now in a thriving condition—in fact, ‘‘the flower of the flock.” 
BENGER’S FOOD is sold in Tins, at 1/6, 2/6, and 5/-, by Chemists, &c., 

Everywhere, or Free by Parcels Post, from 

MOTTERSHEAD & CO. (S. Paine & F. 8, Benger), 

MANCHESTER. 








RICHARD ANDERSON & CO.,, 


Successors to SANDERSON & CO. (Established 1852). 
Patronized by H.M. the QUEEN. Contractors to H.M. Government. 
Manufacturers and Erectors of every description of 






ELECTRIC BELLS, 
SPEAKING-TUBES, &c,, d&c., 


CHURCH-SPIRES AND CHIMNEY-SHAFTS 
REPAIRED. 


EIGHT FIRST-CLASS PRIZE MEDALS. 
Price-Lists Post Free. 
22 Kirkgate Buildings, Huddersfield. 


LEADENHALL HOUSE, 101 LEADENHALL STREET, 
LONDO 





Telegrams—“‘ TONNERRE LONDON.” 


HOLLOWAYSS OINTMENT negateattas 


For BAD LEGS, BAD BREASTS, OLD WOUNDS, SORES and 
ULCERS, If effectually rubbed on the Neck and Chest, it cures 
SORE THROATS, BRONCHITIS, COUGHS and COLDS; and for 
GOUT, RHEUMATISM, and all Skin Diseases it is unequalled. 
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Mathematical Instrument Manufacturer to H.M. Government, Council of 
India, Scienceand Art Department, Admiralty, &c. 


Mathematical, Drawing, and Surveying Instruments 
of Every Description, 


Of the Highest Quality and Finish, atthe most Moderate Prices. 
Illustrated Price List Post Free. 


W. F.S. obtained the only Medal in the Great Exhibition of 1862fcr 
Excellence of Construction of Mathematical Instruments, and the only 
Gotp MEDAL in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Address:—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 
MADE WITH BOILING WATER. 


EPPS’S 


CRATEFUL—COMFORTING. 


COCOA 








MADE WITH BOILING MILK. 








TIVE PROVIDENCE 
MILLS SPINNING 
COMPANY, BRAD- 
FORD, YVORKS, gua- 
rantee the full weight of 
a 16 ounces to the pound. 
La? ad . Ty) 

Their Wools and Silks 
4 are not weighted with 
heavy dyes or chemicals ; 
but are all of THE 
W BEST QUALITY and 
/ PURE FAST DYE. 
Ladies! write for the 
Samples (which may be 
kept without charge), 
and you will at once seé 
s//, the advantage of buying 
- J direct from the Spinners. 
Any quantity sold, and 
Carriage Paid on Orders 
of 10s. and upwards, 












7X 
"Susi 
F D. 
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Cif, ? 
Uhhh 


Le MITA A 


The Providence Mills Spinning Co., 


Bradford, Yorks. 
Please name ** NATURE.” 





Bxcellent Copies of the actual, natural Handwriting, also 
of Drawings, Music, even of elaborate Sketches, Pro- 
grammes, Plans (up to Double-Elephantsize), Shorthand, and 
Type-Writingare easily, quickly, andcheaply produced bythe 


AUTOCOPYIST 


Very fluidink, used with ordinary pen and paper. Auto-Circulars resemble 
written letters. Used atthe Houseof Lords, &c. 
AUTOCOPYIST DEPT. (A.£.T.Co., La.), 


London Wall, London, and 52 Princess-Street, Manchester. 


BEST BLACK INK KNOWN. 
DRAPER’S INK (DICHROIC). 


DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 


Writing becomesa pleasure when this Inkis used. Ithas been adopted in 

the principal Banks, Public Offices, a Railway Companies throughout 
‘ Ireland. 

It writes almostinstantly full Black. |Flows easilyfromthe Pen. 

Does not corrode Steel Pens. | Blotting-paper may be applied at the 

Is cleanly to use, andnot liableto Blot.) moment of writing. 


Can be obtained in London, through Messrs. BaRcLay & Sons, Farring- 
don Street; W. Epwarps, Old Change; F. Newservy & Sons, Newgate 
Street ; and to be had of all Stationers. 


BEWLEY & DRAPER (Limited), Dublin, 
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THE SCOTTISH PROVIDENT INSTITUTION. 


Edinburgh eas .. 6 St, Andrew Square. 
London .. «. 17 King William Street, E.C. 


HIS SOCIETY was instituted at Edinb: ow in 1837, with the object of giving to the assured the full benefit of the Low 
Premiums hitherto confined to a few of the Proprietary Offices, while retaining the Whole Profits for the Policyholders. 
Experience has proved that with economy and careful management these Premiums wiil not only secure greatly Larger 
Assurances from the first ; but, by Reserving the Surplus for those who live long enough to secure the Common Fund from 
loss, will in most cases provide Eventual Benefits as large as under the more usualsystem of High Premiums. 
_ Septennial Progress of the Institution. _ 





x Pertops_— | -UNDS SURPLUS. 
oe Assurances |, FUNDS = = INCREASE |— 
JEC. 31. a "Peston or Funps. No. oF Par- AMOUNT | 
: : TICIPANTS, |(two-thirds divided) 
1845 (8 years.) £942,809 £69,009 £69,009 on ia j 
1852 2.5 185, 66¢ 167 £26,189 | 
1559 4-5¢ 78, 851 | 
TOOL = 3 €11,85 2,492 | 
1873 : 12,2 7445 1,007,803 4399 : 
1550 } andor +47 3,913,252 1,660,077 | 624,473 | 
1887 26,837, 043 6,179,746 2,266,494 9, 384 1,051,035 | 


The Accumulated Funds (increased in year by £387,000) exceed £6. 300,000. 
The INCREASE of FU NDS in the last Seven Years is greater than in any other ‘Olfice in the Kingdom—due in great measure to the exceptionally 
low cost of Mi anag a the ratio of which to Premiums is little over « dae , or 6 percent. to INCOME. 
‘he Amount? ASSURANC E effected, and the FUNDS accumulated, in 5 -ars, have exceeded those of any other Office at a similar period. 


Examples of Premiums for Sennemes a £100 at Death—with Profits. 














P - out ad 7 _ on 
AGE. 25 30 35 4ot 45 5 55 
During Life £118 o as 2 £2 610 £214 43 5 9 ke * 4 hs 2 0t 
21 Payments 212 € 3 4 3°02 + «2 317 6 422 1 510 2 | 
| 
A person on oe 00 at death by a yearly payment, rine f £20 15s. This Premium would generally elsewhere secure (with 
Profits) £800 . nly, 1 Or he may secure £1000 by 21 year! y pays le f £27 138. ad., being thus free of payme: nts after 50. 
t At age 4 1 rat 60, is, f r £1000, £33 145. 2d, yut the same as most Offices require during whole life. Before these Premiums 
have ceased, the Policy will ared at least once 
The SOC SIE TY has taken a leading part in the Remova: or RESTRICTIONS AND GROUNDS OF CHALLENGE. 
Foreign Residence.— ~All Polici ies (not seafaring or military risks, for wh igements may be made) are now Wor.Lp-Wi1pE, and free from 







restrictions .n Residence ; i the Assured has attainec 





er Sve yes ars—provided 





The SuRREND _ ALUES C mpare favouralhly with those of other first-class ‘Offi \n explanatory MEMORANDL M, — Comp arative Examples in 
weet ia oa es, ma Reports containing full Information and Tables of Rates may also be had ‘on Application 
UIR LEITCH, London Secretary JAMES W ATSON, Manager. 


ves Uctler resullstilan all vtucr ivr 
NEW NICOL PRISM PULARISUUPE FUK PRUDECTION OP ee rere petminsen 
ree ee = 2 = For Particulars of POLARISCOPES 
and MICRO-POLARISCOPES for 
Screen Projection, LANTERN. MI. 
CROSCOPES, OPTICAL and ELEC- 
TRIC LANTERNS, SLIDES, &c.,see 
} Catalogue, 4 Stamps. 


Scientific Apparatus of every Descrif 
tion for Colleges, Institutions, &c. 








NEWTON &CO 
MAKERS 
LONDON. 


NEWTON & CO., 


Manufacturing Opticians to the Queen 

Pl | | |} and the Government, Agents by Ap- 

DMPNTTTT ATT Minn iii fii immiin | pointment to the Science and Art Dept. 
— - Fieet Strret. Lonpon. 











PERKEN, SON, & RAYMENT. ~ “OPTIMUS. ¥ 


Established 1852. DISCOUN TS to TRADE and PROFESSION ONLY. Catalogue Free. 


This Magic Lantern 1s efficient for exhibitions. 
The Lens gives crisp definition, being a superior EN LA RGI 
achromatic photographic combination. with Rack 
and Pinion. Compound Condenser of 4-inch dia- 


meter. Three-Wick Refulgent Lamp, yield- APPARATUS. 


ing a ey illuminated picture, complete in 








Box ... “a a. ow eee 
Mahogany outside Body eco 2 26 £Russian Iron Body, 3- 
Mahogany outside Body (Panelled "Door, wick Refulgent Lamp, 
Prass Stages. and Sliding Tubes) ». .. 4 20 Compound Condenser, 
Russian Iron Body (Brass Sliding’ Tube)... 2 50 Mahogany Camera Front, 
— s Lantern (to take Demonstrating ‘lank) with Brass Sliding Long-extension Bellows, 
ube 2 ©0- Rack and Pinion Adjust- 
oes Pr IM us” “BIU N i ‘AL ‘L ANTERN. Panel! led Mahogany ‘Body ment, so that Operator's © 
and Moulded Foot, picked out with Black, Japanned Stages and own Lens may be used. & 
Tues, Achromatic eeenagagnte | Front Lenses, Con- 
densers ... + 5 120 sin. 75/-; 6in. 87/6; 


“"s""99 HATTON GARDEN, LONDON, E.C. 
NEW ADDRESS. 
HARVEY & PEAK. 


6 CHARING CROSS ROAD, W.C., 
Manufacturers of Physical Apparatus for Schools and Colleges. 
List of School Apparatus approved by the SCIENCE and ART DEPARTMENT, Free on Application. 


Silver Medal Inventions Exhibition 1885. 
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SUBSCRIPTIONS TO “NATURE.” 
De co cave alee ee 
SO a alee es 8 es Oe on ES 
QGusrteriy . is 6 ss iho ee 


To the United States, the Continent, &c. :— 


a ae eee Ceres |. 
er a ee ae i oe 
6 SE CDK we Oe EO 


To India, China, and Japan :— 


nn 


WE ce 506. @ SA 8 Oe ew és, 
0 ee a a a re ee 
er a ee er 


CHARGES FOR ADVERTISEMENTS. 


Three Lines in Column 2s. 6d. 9d. per Line after. 


x a € 
One Eighth Page, or Quarter Column o 18 6 
Quarter Page, or Halfa Column .... 115 0 
Half a Page, or a Column 3.5 © 
Whole Page Bled Wt eval ir a. lee ie, oe RO 





Money Orders payable to MACMILLAN & CO. 
OFFICE: 29 BEDFORD STREET, STRAND, W.C. 





Biary of Societies. 
LONDON. 


THURSDAY, JANvARy 10. 
Rovat Society, at 4.30.—Appendix to the Bakerian Lecture: J. Norman 
Lockyer, F.R.S. 
MaTHEMaTiCcAL Society, at 8.—Results of substituting Differential 
Symbols in the General Quadric Ternary Form, and operating on the Pro- 
duct of Two or more Forms of any Order in Terms of Second Differential 
Coefficients only : ‘Lhe President.—A Theorem in Combinations; R. W. 


Christie. 
FRIDAY, JANUARY 11. 
Rova. ASTRONOMICAL SOCIETY, at 8. , “ : 
INSTITUTION OF CIVIL ENGINEERS, at 7.30.—Refrigeration, and the Arti- 
ficial Production of Cold: Geo. A. Becks. 


SUNDAY, JANUARY 13. 
Sunpay LEecTURE Society, at 4.—Speaking Machines; the Phonograph 
and Graphophone (with Oxy-hydrogen Lantern Illustrations and Experi- 
ments): Wm. Lant Carpenter. 


MONDAY, JANvARY 14. 

ARISTOTELIAN SOCIETY, at 8.—The Starting-point and First Conclusions of 

Scholastic Philosophy: M. H. Dziewicki. 
TUESDAY, January 15. 

ZooLocicat Society, at 8.30.—On some New Species and a New Genus 
of Araneidea: Rev. O. P. Cambridge.—Additions to the Echinoderm 
Fauna of the Bay of Bengal: Prof. F. Jeffrey Bell.—On the Anatomy of 
Rhinoceros lasiotis : F, E. Beddard and Frederick Treves. 

INSTITUTION oF CIvIL ENGINEERS, at 8.—Ihe Compound Principle applied 
to Locomotives: Edgar Worthington. (Duiscussion.) 

RovaL STATISTICAL SOCIETY, at 7.45. 


WEDNESDAY, Janvary 16. 
Society oF ARTS, at 8.—The Channel Tunnel: Colonel Hozier. 
THURSDAY, JAanvary 17. 
Rovat Society, at 4.30. , : 
CHEMICAL SociETY, at 8.—Ballot for the Election of Fellows.—Contribu- 
tion from the Laboratory of Gonville and Caius College, Cambridge, Nos. 
X1I1.-XV1II.—On a Cubical Form of Bismuthous Oxide : M. M. P. Muir 
and Arthur Hutchinson.—On the Oxides of Copper: Douglas Carnegie. 
—On the Periodates, No. Il.; C. W. Kimmins.—On Compounds of 
Arsenious Oxide and Antimonious Oxide with Sulphuric Anhydride: R. 
H. Adie.—On a Compound of Boron Oxide with Sulphuric Anhydride : 
R. F. D'Arcy. 


INVENTIONS EXHIBITION—GOLD MEDAL AWARDED. 
DENT’S NEW ILLUSTRATED 
CATALOGUE ot HIGH-CLASS 
WATCHES and CLOCKS t 
WATCHES. ° 
yy 


REDUCED PRICES, sent post 
free on application to E. DENT 

, and Co., Makers to the Queen, 
ENT 61 STRAND, LONDON, W.C., 
or 4 ROYAL EXCHANGE, 











Kervwusuess 
Horsford’s Acid Phosphate, 


A NERVZBET FOOD. 





Nervous diseases are often due to 
a diminution of the phosphates which 
exist in every fibre. The Acid Phos- 
phate supplies the phosphates, and relieves 
nervous exhaustion. 





Dr. C. J. Denny, M.R.C.S., Blackwater, Hants, 


says: “I prescribed it in cases where the chief faults 
of health appeared to be want of nerve nutrition, with 
marked benefit.” 


Dr. SPENCER T. SmytTH, L.R.C.P., Forest Hill, 
Tyson Road, London, says: “I have given it in 
nervous disorders where phosphoric acid is indicated, 
particularly in cases of nerve prostration, and find it 
a valuable remedy.” 


Descriptive pamphlet post free on application to 


Rumford Chemical Works, Providence, R.I., U.S.A. 


BEWARE OF SUBSTITUTES AND 
IMITATIONS.  —| 


GILCHRIST LANTERNS 


CHEMICAL & ELECTRICAL EXPERIMENTS. 


As used by Wm. Lant Carpenter, Esq., B.A., and Prof. Forses, Free 
Trade Hall, Manchester, before 5000 people. 


HUGHES'S PATENT ROTARY TRIPLE Combination 
Optical Lantern for Electric or Limelight, fitted with a new form of powerful 
Oxyhydrogen MICROSCOPE with Highest-class Objectives, showing 
ae Ad pa RE I ret 

e IST Lanternfor PHYSICAL EXPERIMENTS 
and SPECTROSCOPE Work, and OPTICAL LANTERN for 
Diagrams, &c, This magnificent Instrument will give perfect margina) 
definition. Suitable for Colleges and School Demonstration. 

MICROSCOPE ATTACHMENT for adapting to any Lantern. 
“DIRECT NIG 

Cc ICOL PRISM POLARISCOPE. 

PATENT PAMPHENGOS gives 12-feet Pictures. B. J. MALDEN, 
Esq., compares it to the Limelight. i 105. 

The DOCWRA TRIPLE. Finest Instrument inthe World. Prize 
Medal, Highest Award, Photographic Exhibition. 

BIUNIALS. Elegant Brass Fronts, complete Outfits, Gas-bag, &c., 
£15 158. 60,000 Slides, 300 Lecture Sets, Science Lectures, &c. Cheapest 
and Best for High-class Work. Illustrated Catalogue, 300 pages, 15. ; 
Postage, 3d. ; ditto Pamphlets, 3d. 


W. C. HUGHES, 
Patentee, Inventor, and Specialist, 
BREWSTER HOUSE, MORTIMER ROAD, KINGSLAND, LONDON, N., 


Inventor of the Giant Aphengescope, Optical and Physical Apparatus 
of the Highest Class. 


LANTERN NOVELTIES. 


Twelve Geological Transparencies of the Isle of Mull. 











Post free, 12s. od 
e 


Four Petrological Photo-Microcraphs of a Basaltic Dyke, showing the 


cooling from edge to centre. Post free, 4s. 6d. 


EDWARD WARD, F.R.M.S., 
249 OXFORD STREET, MANCHESTER. 
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NORTH BRITISH AGRICULTURIST, 


the chief Agricultural Journalin Scotland, circulates extensively among 
Landowners, Farmers, Resident Agents, and others interested in the 
management of land throughout the United Kingdom. 

The AGRICULTURIST is published every Wednesdayafternoon in time 
forthe Evening Mails, and contains Reports of all the principal British and 
Irish Markets of the week. 

Thespecialattentionof Land Agentsisdirected tothe AGRICULTURIST 
as one ofthe best existing papersfor Advertising Farms tobe Letand Estates 
for Sale. 

Advertisers addressing themselves to Farmers will find the AGRICUL- 
TURIST a first-class medium for reaching that Class. 

Price 3¢. By post 34¢. Annual Subscription, payable in advance. 14s. 

Otfices—377 High Street, Edinburgh, and 145 Queen Victoria Street, 
London, E.C. Money Orders payableto C. and R. ANDERSON. 


THE « ae HANSA, a 


Published since 1864in Hamburg, is the only independent professional pape 
in Germany dedicated exclusively to Maritime Objects. Essays, Critiques 
Reviews Reports, Advertisements. Strict eye kept upon the development 
of Maritime Affairs in every respect Every second Sunday one Number in 
4to at least ; frequent supplements and drawings. Subscription at any time; 
preceding numbers of the year furnished subsequently. Price ras. for twelve 
months. Advertisements 4d. a line widely spread by this paper; considerable 

Business Office: Aug. Meyer and 
Edited by W. von Freepgy, M.R., 


abatement for 3, 6, 12 months’ insertion. 
Dieckmann, Hamburg, Alterwall, 28. 
ee, Alexander Street, 8. 





On the rst of every Month, 


JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 
Edited by James Britten, F.L.S., British Museum. 
Contents :—Original Articles by leading Botanists.—Extracts, and 
Notices of Booksand Memoirs.—Articles in Journals.—Botanical News.— 
Proceedings of Societies. 
Price rs. 3¢. Subscription for One Year, payable in advance, 12s. 
London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. 


THE ENTOMOLOGIST” S MONTHLY 
MAGAZINE. 


Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations. 


Conducted by C. G. Barrett, J. W. DovGras, W. W. Fow.er, M.A. 
F.L.S., R. McLacuian, F.R.S., E. SAUNDERS, F.L.S., and 
i. 3% STAINTON, F.R.S. 


This Magazine, commenced in 1864, contains standard articles and notes 
onall subjects connected with Entomology, and especially on the Insects of 
the British Isles. 

Subscription—Six Shillings per Volume, post free. 
mence with the June number in each year. 

Vols. I. to 1X. ros. each to purchasers of complete sets : 
volumes may be had separately or together, at 7s. each. 


London: GURNEY & JACKSON (Mr. Van Voorst’s successors), 
t Paternoster Row. 


N.B.—Communications, &c., should be sent to the Editors at the above 
address. 





The volumes com- 


the succeeding 


Lfan. 10, aad 
IM o Or R EE BS R oO Oo sS., 
Osteologists, Disarticulators, &c., 
15 KREMLIN DRIVE, LIVERPOOL 
Have Openep a CENTRAL SHOWROOM ar 


49 HARDMAN STREET, LIVERPOOL 


(Near the Philharmonic Hall, opposite the Church for the Blind), 
WHERE OstT€OLOGICAL SPECIMENS, &c., MAY BE INSPECTED, 


OXYHYDROGEN LIMELIGHT 


SEASON 1888-1889. 





For Prices of Highly Improved Steel Gas Cylinders, Compressed Gases, 
and other Apparatus, address— 


HOWARD LANE & CO., 


115, 116, 117 PALMERSTON BUILDINGS, London, E.C. 


THE BREWERS’ GUARDIAN : 


A Fortnightly Paper devoted to the Protection of Brewers’ Interests. 
Licensing, Legal, and Parliamentary Matters. 





RgVIEW OF THE MALT AND Hop Tranes; AND WINE AND Spirit T+ abe 
EC"RD 


The Organ of tue Country Brewers. 


** The Brewers’ Guardian’’ is published on the evening of every alternate 
Tuesday, and is the only iournalelielalty connected with brewing interests. 

Subscription, 16s. 6d. per annum post free, dating from any quarter-day. 
Single copies 1s.each. Registered for transmission abroad. 


On the rst of every Month, Price Sixpence 


THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY. 
Edited by Jonn T. CarrInGTon, 


With the Assistance of 


Freperick Bonp, F.Z.S. RICHARD SOUTH. 
Epwarop A. Fitcu, F.L.S. J. JENNER WEIR, F.L.S 
F. BucHANAN Wuirte, M.D. 


Contains Articles by well-known Entomologists on all branches of the 
Science; on Insects injurious or beneficial to Farm or Garden; Notes on 
Habits, Life-Histories; occurrence of Rarities, &c., there are Monthly 
Lists of Duplicates and Desiderata. 

WooncuT ILLusTRATIONS and occasional LirHoGRAPHED and CHROMO- 
LITHOGRAPHED PLATEs. 


SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 


SCIENTIFIC WORTHIES. 


The following is a list of the Portraits that have appeared in the above Series ;— 


MICHAEL FARADAY. 
THOMAS HENRY HUXLEY. 
CHARLES DARWIN. 

JOHN TYNDALL. 

GEORGE GABRIEL STOKES. 
SIR CHARLES LYELL. 

SIR CHARLES WHEATSTONE, 
SIR WYVILLE THOMSON. 
ROBERT WILHELM BUNSEN. 
ADOLF ERIK NORDENSKJOLD. 
SIR WILLIAM THOMSON. 
HERMANN L, F. HELMHOLTZ. 


SIR JOSEPH DALTON HOOKER, 
WILLIAM HARVEY. 

SIR GEORGE B. AIRY. 

J. LOUIS R. AGASSIZ. 

JEAN BAPTISTE ANDRE DUMAS 
SIR RICHARD OWEN. 

JAMES CLERK MAXWELL. 
JAMES PRESCOTT JOULE. 
WILLIAM SPOTTISWOODE, 
ARTHUR CAYLEY. 

SIR C. W. SIEMENS. 

TOHN COUCH ADAMS. 


JAMES JOSEPH SYLVESTER. 


Proof impressions of these, printed on India paper, may be had from the Publishers, price 5s. each, or 
the Set of 25 Portraits in a Handsome Portfolio for £6 105. od., carriage paid. 


THE PORTFOLIO MAY BE HAD SEPARATELY, PRICE 6s, 
Cheques and Money Orders payable te MACMILLAN & CO., 


OFFICE OF “NATURE,” 29 BEDFORD STREET, STRAND. 
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NATURE XCi 


MESSRS, MACMILLAN & GO.’S PUBLICATIONS. 


MEDICINE. 


A TEXT-BOOK OF PHARMACOLOGY, THERA- 
PEUTICS, AND MATERIA MEDICA. By T. LAUDER BRUN- 
TON, M.D., D.Sc., F.R.C.P., F.R.S., Assistant Physician and 
Lecturer on Materia Medica at St. Bartholomew’ s Hospital; Examiner 
in Materia Medica in the University of London, in the Victoria Uni- 
versity, and in the Royal College of Physicians, London; late Examiner 
in the University of Edinburgh. Adapted tothe United ‘States Pharma- 
copeeia, by Francis H. Wituiams, M.D., Boston, Mass. Third 
Edition. Adapted to the New British Pharmacopeeia, 1885. 8vo. 21s. 

TABLES OF MATERIA MEDICA: a Companion 
tothe Materia Medica Museum. By the same Author. With I]lustra- 
tions. New Edition, Enlarged. 8vo. ros. 6d 

A TEXT-BOOK OF PATHOLOGY. By D. J. 
HAMILTON, Professor of Pathological Anatomy, University of 
Aberdeen. With Illustrations. 8vo. [lx the press. 

MICRO-ORGANISMS AND _ DISEASE. An 
Introduction into the Study of Specific Micro-Organisms. By E. 

sEIN, M.D., F.R.S. With 121 Illustrations. Third Edition, 


Revised. Crown 8vo. 6s. 
THE BACTERIA IN ASIATIC bps ig 
In preparation 


By the same Author. Crown 8vo. 
TEXT-BOOK OF PATHOLOGIC: AL. ANATOMY 
AND PATHOGENESIS. By Prof. ERNST ZIEGLER, of Tiibin- 
gen. ‘Translated and Edited for English Students by Donatp 
MACALISTER, M.A., M.D., B.Sc., F.R.C. P., Fellow and Medical 
Lecturer of St. John’ s College, Cambridge, Physician to Addenbrooke’s 
Hospital, and Teacher of Medicine in the University. With Numerous 
Illustrations. Medium 8vo. 
Part I.—GENERAL PATHOLOGICAL ANATOMY. Second Edition. 
12s. 6d. 
Part II.—SPECIAL PATHOLOGICAL ANATOMY. Sections I.— 
VIII. Second Edition. 12s. 6d. Sections 1X.—XII. 12s. 6d. 
LESSONS ON PRESCRIPTIONS AND THE ART 
OF PRESCRIBING. By W. HANDSEL GRIFFITHS, Ph.D., 
L.R.C.P.E. New Edition. Adapted to the Pharmacopeeia, 188s. 
1Smo. 35. 6d. 


THE RUDIMENTS OF PHYSICAL GEOGRA- 
PHY FOR THE USE OF —_ AN SCHOOLS ; with a Glossary 
of Technical Terms empk pet By H. F. hey ANFORD, F.R.S. New 
Edition. with Illustrations. Globe 8vo. 

PRIMER OF PHYSICAL GEOGRAPHY. By 
ARCHIBALD GEIKIE, LL.D., F.R.S., Director-General of the 
Geological Survey of Great Britain and Ireland, and Director of the 
Museum of Practical Geology, London, formerly Murchison Professor 
of Geology and Mineralogy in the University of Edinburgh, &c. With 


Numerous Illustrations. New Edition. With Questions. 18mo. 15. 
[Sczence Primers. 


ELEMENTARY LESSONS IN PHY SIC: AL GEO- 
GRAPHY. By the same Author. With Numerous Illustrations. 
New Edition. Fcap. 8vo. 4s. 6d. 

QUESTIONS ON THE SAME. 1s. 6d. 
PRIMER OF GEOLOGY. By the same Author. 


With Numerous Illustrations. New Edition. “— IS. 
Science Primers. 


CLASS-BOOK OF GEOLOGY. ‘By the same 
Author. With upwards of 200 New Illustrations. Crown 8vo. 10s. 6d. 

TEXT-BOOK OF GEOLOGY. By the same 
Author. With Numerous Illustrations. Second Edition, Seventh 
Thousand, Revisedand Enlarged. 8vo. 28s. 

OUTLINES OF FIELD GEOLOGY. By the 


same Author. With Illustrations. New Edition. Extra Fcap. 8vo. 


3s. 6d. 

THE SCENERY AND GEOLOGY OF SCOT- 
LAND, viewed in connection with its Physical Geology. By the 
same Author. With Numerous Illustrations. Crown 8vo, 125. 6d. 

PHYSIOGRAPHY. An Introduction to the Study 
of Nature. By THOMAS HENRY HUXLEY, F.R.S. With Numer- 
ous Illustrations, and Coloured Plates. Crown 8vo. 6s. 

OUTLINES OF PHYSIOGRAPHY—THE MOVE- 
MENTS OF THE EARTH. By J. NORMAN LOCKYER, 
F.R.S., Correspondent of the Institute of France, Foreign Member of 
the Acad lemy of the Lyncei of Rome, &c., &c.; Professor of Astro- 
nomical Physics in the Normal School of Science, and Examiner in 
Physiography for the Science and Art Department. With Illustrations. 
Crown 8vo. Sewed, 15. 6d. 

A TREATISE ON ORE DEPOSITS. By J. ARTHUR 
PHILLIPS, F.R.S., V.P.G.S., F.C.S., M.Inst.C.E., Ancien Eléve de 
l’Ecoledes Mines, Paris ; Author of *‘ A Manual of Metallurgy,”’ ‘‘ The 


Mining and Metallurgy of Gold and Silver,’”? &c. With Numerous 


Iliustrations. 8vo. 255. 


MACMILLAN .& 


ANTHROPOLOGY. 


FASHION IN DEFORMITY, as Illustrated in the 
gw of Barbarous and Civilized * seat By Prof. FLOWER, 
F.R.S., F.R.C.S. With Illustrations. Crown 8vo. 2s. 6d. 

. [Nature Series. 

ANTHROPOLOGY. An Introduction to the Study 
of Man and Civilization. By E. B. TYLOR, D.C.L., F.R.S. With 
Numerous Illustrations. Crown 8vo. 7s.6d. 


AGRICULTURE. 


AGRICULTURAL CHEMICAL ANALYSIS, A 
Hand-book of. By PERCY FARADAY FRANKLAND, Ph.D., 
B.Sc., F.C.S., Associate of the Royal School of Mines, and Demonstra- 
tor of Practical and Agricultural Chemistry in the Normal School of 
Science and Royal School of Mines, South Kensington Museum. 
— upon ‘“‘ Leitfaden fiir die ae Chemische Analyse,’’ 
von Dr. F. Krocker. Crown 8vo. 

DISEASES OF FIELD AND ‘GARDEN CROPS, 
chiefly such as are caused by Fungi. By WORTHING TON G. 
SMI?H, F.L.S., M.A.I., Member of the Scientific Committee of the 
R.H.S. With 143 nr Drawn and Engraved from Nature by 
the Author. Fcap.8vo. 4s. 

ELEMENTARY LE SSONS IN THE SCIENCE 
OF AGRICULTURAL PRACTICE. By HENRY TANNER, 
F.C.S., M.R.A.C., Examinerin the Principles of Agriculture under the 
Government Department of Science; Director of Education in the 
Institute of Agriculture, South Kensington, London; sometime Pro- 
ane Squeen Science, University College, Aberystwyth. Fcap. 


6d. 

FIRST’ “PRINCIP i = OF AGRICULTURE. By 
the same Author. 18mo. 

THE PRINCIPL ES “OF AGRICULTURE. A 
Series of Reading-Books for use in Elementary Schools, By the same 
Author. Extra Fcap. 8vo. 

I. The Alphi rbet of the Principles of Agriculture. 6d. 
Il. Further Steps in the Principles of Agriculture. Is. 
III. Elementary School Readings on the Principles of Agriculture for the 
Third Stage. 15. 


POLITICAL ECONOMY. 

THE CHARACTER AND LOGICAL METHOD 
OF POLITICAL ECONOMY. Ry J. E. CAIRNES, LL.D., 
Emeritus Professor of Political Economy in University College, 
London. New Edition. Crown 8vo. 5s. 

GUIDE TO THE STUDY OF POLITICAL 
ECONOMY. By Dr. LUIGI COSSA, Professor in the University ot 
Pavia. Translated from the Second Italian Edition. With a Preface 
by W. STANLEY Jrvons, F.R.S. Crown 8vo. 45. 6d. 

POLITICAL ECONOMY FOR BEGINNERS, 
WITH QUESTIONS. By — T GARRETT FAWCETT. 
Fourth Edition. 18mo. - 6d. 

A MANUAL OF POLITICAL ECONOMY. By 
Right Hon. HENRY FAWCETT, F.R.S. Sixth Edition, Revised, 
with a Chapter on ‘* State ig —_ and the Nationalizationof the Land,’ 


ndan Index. Crown 8vo. 
AN EXPLANATORY DIG EST OF = He, ABOVE. 
By CYRIL A. WATERS, B A. Crown 8vo. 2s. ~ : 
WEALTH AND PROGRESS. A ‘Critical Exa- 


mination of the Wages Question and its Economic Relation to Social 


Reform. By GE ORGE GUNTON. Crown 8vo. 6s. 

PRIMER OF POLITICAL ECONOMY. By W. 
STANLEY JEVONS, F.R.S. 18mo. 15. [Science Primers. 

THE THEORY OF POLITICAL ECONOMY. 
By W. STANLEY JEYONS, F.R.S. Third Edition, Revised. With 
New Preface and Append.ces. Demy 8vo. ros. 6d. 

THE ECONOMICS OF INDUSTRY. By A. 


MARSH AL L, M.A., Professor of Political Economy in the University 
of Cambridge, and M. ARY P. MARSHALL, late Lecturer at Newn- 
ham Hall, Cambridge. Extra Feap. 8vo. 2s. 6d. 
ECONOMICS. By ALFRED MarsHALL, M.A. 
2 Vols. 8vo. [in th he pres 
ALPHABET OF ECONOMIC SC IENCE. ‘By 
: HILIP H. WIC KSTE ag — I.—Elements of the ‘Theory of 
alue or Worth. Globe bh» 2s : 
T HE PRINCIPLE S OF POLIT ICAL ECONOMY. 
By Prof. HENRY SIDGWICK, M.A., LL.D., Knightbridge Prc- 
fessor of Moral Philosophy in the University of Cambridge, &c., Auther 
of ‘* The Methods of Ethics.” Second Edition, Revised. 8vo. 16s. 


POLITICAL ECONOMY. By SRAMCRe- “‘ WALKER, 


M.A., Ph. D., Autbor of ** Money,’’ &c. 8vo. 12s. 

A BRIEF TEXT-BOOK OF POL ITICAL 
ECONOMY. By the same Author. Crown 8vo. 6s. 6d. 

THE WAGES QUESTION. By the Same. vo. 145, 


CO., LONDON. [7] 
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NEW, RARE, AND INTERESTING MICROSCOPIC OBJECTS. 


Group of Eggs of various Butterflies, Moths, &c. Paedto See 
Polycistina moving in Fluid—for Paraboloid 
Lacewing Fly, Chrysopa perla “ 
Water Beetle, Hygrotis elegans 
Trichina spiralis in Human Lung, nee and Trans. Sections— Apterous Female Vapourer Moth 

oes oes see Parasite of Flying Fox, Nycteribia ... 
Leaf and Sections of Moss, Sphagnum... 
White Coral, Hydrophora rigida—Trans. Section 
Radiate Plates from Myriotrochus rinkii ... ove 
Trans. Section of Human Hair 
Section Tooth of Myliobatis ... 


Long. Section through Jaw and Teeth ofCat_... 

Bacillus tuberculosis in Human Lung : oe 

Pediculus vestimenti, Male, Female, Egg, “and "a ooo ° ; 
Glandular Stomach of Fowl—Stained and Injected < ose ~ & 


Stained ane I 
Aphis of Silver Fir, Lachnus picc ~ - I 
Ichneumon Fly and its Cocoon—opaque  ... ove eve eve aa ti 
ichneumon Fly and its Pierced Aphis—opaque ... ore oe we 2 

I 
I 


NO ooo0nd 


Exuvium of Frog Fly, Eupteryx—opaque ... 
Stinging Hairs on Leaf ~eemens ri lata que 
Hydra vulgaris ... I 


ao00 an 


FP RmWeH NN rH oO? 
Alo ADAMA00 aA 


CLASSIFIED LIST OF 40,000 FIRST- CLASS OBJECTS. ILLUSTRATED CATALOGUE OF MICROSCOPES. 


Either of the above sent Post Free on application to 


W. WATSON & SONS, 313 HIGH HOLBORN, LONDON, W.C. 


OPTICIANS TO HER MAJESTY’ S GOVERNMENT, 





_ESTABLISHED 1837. 


Printed - by , Ricwarp CLAY AND Sons, Lim1TeD, at 7 and 8 Bread Street Hill, Queen Victoria. Street, in the City of London, ont Published ty 
MAcMILLAN AND Co., at the Office, rr2 Fourth Avenue, New York. —Tuurspay, January 10, 1889. 
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A WEEKLY 


ILLUSTRATED JOURNAL OF SCIENCE. 


** To the solid ground 
Of Nature trusts the mind which builds for aye.”—WoORDSWORTH. 
2 J ry 





No. 1003, VOL. 39.] 


THURSDAY, E. ANU ARY 
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NEWTON & CO. , 
cage SCIENTIFIC INSTRUMENT 
MAKERS 

TO HER MAJESTY THE 
QUEEN 

AND THE GOVERNMENT. 













Makers of every descrip- 
tion of OPTICAL and 
SS PHYSICAL APPARA- 
s. TUS of the highest class, 
for Colleges, Institutions, 
&c. 
. Catalogue of 
OPTICAL LANTERNS, 
PROJECTICN APPA- 
RATUS, & SLIDES, 3d. 


NEW ILLUSTRATED 
CATALOGUE OF 
SCIENTIFIC APPARATUS, 
144 pages, 6d. 

WIMSHURST ELECTRICAL MACHINE. 


Best Quality, giving full 44-inch Spark in Air, £5. As made for the 
Science and Art Department. 


NEWTON & 


3 FLEET Seer, TEMPLE BAR, LONDON, E.C. 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 
ST. TIBB’S ROW, CAMBRIDGE. 
SEIS MOGRAPHS 
From the Designs of Prof. J. A. EWING. 

A fully-illustrated Description will be sent on application. 


Now Ready, Vol. IX. 
Price to Subscribers 21s. per Yearly Volume, post free. 


THE JOURNAL OF PHYSIOLOGY. 


Edited, with the Co-operation in England of Prof.W. RUTHERFORD, 
F.R.S., of Edinburgh, Prof. J. BURDON-SANDERSON, F.R.S., 
of Oxford; and in America of Prof. H. P. BOWDITCH, of Boston: 
Prof. H. NEWELL MARTIN, F.R.S., of Baltimore ; Prof H.C. 
WOOD, of Philadelphia, 


By MICHIAEL FOSTER, M.D., F.R.S. 


The Company are now prepared to make drawings, woodcuts, andlitho- 
graphic plates, both coloured and uncoloured, from microscopic or other 
specimens ; also by means of photography to make reproductions in photo- 
gravure, type blocks, photolithography, and various other processes. 

Che Company areappointed Agentsfor the Microscopes of Zeiss. 

A Catalogue will be sent on application, of the instruments used in 
Physical, Botanical, and Physiological investigations which are manu- 
factured by 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 


ST. TIBB’S ROW, CAMBRIDGE. 
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BROWNING'S -PLATYSCOPIC LENS. 





Engraved Real Size. 

A NEW ACHROMATIC COMBINATION, 
COMBINING THE DEFINITION OF A MICROSCOPE WITH THE 
PORTABILITY OF A POCKET LENS. 

“If you carry a small Platyscopic Pocket Lens (which every observer ct 
Nature ought to do).””—Grant ALLEN in Knowledge. 

The Platyscopic Lens is invaluable to botanists, mineralogists, or ente 
mologists, as it focuses about three times as far from the object as the 
Coddington Lenses. This allows opaque objectsto be examined easily. 

The Platyscopic Lens is made of four degrees of power, magnifyins 
respectively ro, 15, 20, and 30 diams. ; the lowest power, having the large: t 
field, is the best adapted for general use. 

The Lenses are set in Ebonite Cells, and mounted in Tortoiseshell Frames. 

Price of the Platyscopic Lens, mounted in Tortoiseshell, magni- 


fying either 10, 15, 20, or 30 diameters, 18s. 6d, each power. 


Illustrated description sent free. 


JOHN BROWNING, 63 STRAND, LONDON, W.C. 


~ NEGRETTI AND ZAMBRA’S 
OPERA, RACE, & FIELD GLASSES, 


OF EVERY DESCRIPTION. 





USEFUL AND 
ORNAMENTAL. 
‘Sauva.dn 
GQNV V4NIND ANO 





Barometers, Microscopes, Telescopes, 
Magic Lanterns, &c., &c. 


Illustrated Price Lists posted free to all parts of the World. 


NEGRETTI & ZAMBRA, 


OpTiciANs AND SCIENTIFIC INSTRUMENT MAKERS TO THB QUEEN, 
HOLRORN VIADUCT, E.C 
Branches:—45 CORNHILL; 122 REGENT STREET 
Photographers at the CRYSTAL PALACE 
N. and Z.’s co Be ustrated Catalogue, 1200 Engravings, Price 55 6d. 
Telephone No. 6583. Teleg:aphic Address, ‘* Negretti, London.” 
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ST. THOMAS'’S HOSPITAL 
MEDICAL SCHOOL, 
LONDON, S.E. 


SCHOLARSHIPS of 125 Guineas and 
offered for Compe- 


ALBERT EMBANKMENT, 


TWO ENTRANCE SCIENCE 
£60 respectively, open to ail First-Year Students, will be 
tition in SEPTEMBER 1880. 

Special Classes are held throughout the Year for the PRELIMINARY 
SCIENTIFIC and INTERMEDIATE M.B. Examinations of the Uni- 
versity of Lond ay be joined at any time 

Entries may b ade to Lectures or to Hospital Practice, 
Arrangements are made for Stude nts entering in their Second or 

for Qualified Practitioners. 


Years ; also for Dent: al Students and 
Prospectuses and all Particulars may be obtained from the Medical 


Secretary, Mr. GgorGE RENDLE. 








and Special 
subsequent 





E. NETTLESHIP, Dean. 





CITY AND GUILDS OF LONDON 
-IINSTITUTE _, : 







FOR THE ADVANCEMENT OF TECHNICAL EDUCATION. 
CENTRAL INSTITUTION, EXHIBITION ROAD, 
SOUTH KENSINGTON. 

A Course of Ten Le s ‘Ss f the m urrent 
Problems in Chemistry,” will leliv 1 by Prof. ARMSTRONG, 
F.R.S 38 MONDAYS, at 4.30, nmen 5 JANU ARY Fee, ros. 

j av t applica to the Painctpat Cut tk, Central 
Institution, ‘Exh nibi tic ea na id, South Kensis ngten. 
JOHN WATNEY Hor. Se 
WALTER S. PRIDE AUX, J sid cane 


CITY AND GUILDS OF LONDON 
INSTITOTE. 
TECHNICAL COLLEGE, FINSBURY. 
SILVANUS P. THOMPSON, D.Sc. 


Principal, Prof. 
pecial Course 


for Beginners, on “ The Differ- 

tion to the Practical Pr lems 

d 4 ? will be held at the ( 

J HN PERRY. ~» U.S S., every TUESDAY 
ARY at 


for Twelve Weeks, imer ing ‘Ji 7 pn 
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Fee for the Cc Six Sh gs T “wenty years of 
age. admiite 
For Deta ze Bog ard Street, City Road, 
or at the Office Ee _ ol 
JOHN WPNEY, ee Mae 
WALTER 5S. PRIDEAUX, J tia 
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MICROSCOPE, ZEISS. for Sale, No. 3; 
Stand II. A I nating Apparatus, Two Eye-pieces, Objective 
l wo-ihir ( x ( H Pric £10 1 c."m $ 


P OPULAR M SA OSC Os 


Gorge I 


SLIDES.— 
g ist Free Apewoval 


ng Water-f lube, 1 " Seeman: Be nting Ke sites, &c. 


i 


Hexry | , 344 Caledonian Road, London. 


MooRE BROS.,, 
Osteologists, Disarticulators, &c., 
15 KREMLIN DRIVE, LIVERPOOL 
Have Urenep a CENTRAL SHOWROOM art 


49 HARDMAN STREET, LIVERPOOL 


(Near the Philharmonic Hall, opposite the Church for the Blind), 


WHERE OSTEOLOGICAL SPECIMENS, &C., MAY BE INSPECTED, 


LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHAM, 


Who last week sent to his subscribers Floscularia ornata, with sketch ar 
description. He also sent out Proales parasita,. Trout Fry, Clat hrulina 
elegans, Limnias ceratophylli, Brachionus pala, Melicerta ringens, Stephano 
ceros, Stentors, Volvox globator ; also Amoeba, Hydra, Vorticella, Crayfish, 
and other Specimens for Biological Laboratory work, 

Weekly announcements will be made in this place of Organisms T. B 


is supplying. 
Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for Subscription of £1 15. 
or Twelve Tubes for tos. 6d 


Portfolio of Drawings, Eleven Parts, 15. each. 


SEISMOGRAPH ("reco") 


RECORD / 
(GRAY—MILNE). 
STANDARD ELECTRIC INSTRUMENTS 
(SIR WILLIAM THOMSON’S). 


For Price and all Particulars apply to Maker, 


JAMES WHITE, Optician, 


SAUCHIEHALL STREET, GLASGOW) 


" ' FOR 
CHEMICAL & ELECTRICAL EXPERIMENTS 


As used by Wm. Lant CarpENTER, Esq., B.A., and Prof. Fores, Free 
Trade Hall, Manchester, before 5000 people. 


‘HUGHES'S PATENT ROTARY TRIPLE Combination 
ore Lantern for Electric or Limelight, fitted with a new form of powerfn! 

Oxyhydrogen MICROSCOPE with Highest-class Objectives, showing 
Eye of Fly 18 feet in diameter. 

The GILCHRIST Lanternfor PHYSICAL EXPERIMENTS 
and SPECTROSCORE Work, and OPTICAL LANTERN for 
Diagrams, &c.. This magnificent Instrument will*give. perfect margina) 
definition. Suitable for CoNeges and School Demonstration. 

MICR — ATTACHMENT for adapting to any Lantern 
New Pattern, £7 

DIRECT NICOL PRISM POLARISCOPE. 

PATENT PAMPHENGOS gives 12-feet Pictures. 
Esq., compares it to the Liege £2 108. 

he DOCWRA TRIPLE. ‘Finest Instrument inthe World. Prize 
Medal, Highest Award, Secuieiss Exhibition. 

BIUNIALS Elegant Brass. Fronts, complete Outfits, Gas-bag, &c.. 
£15155. 60,000 Slides, 300 Lecture Sets, Science Lectures, &c. _ Cheapesz 
and Best for High-class Work. Illustrated Catalogue, 300 pages, 15. > 


Postage, 3d. ; ditto Pamphlets, 3d. 
W. C. HUGHES, 


Patentee, Inv entor, and Spec talist, 
BREWSTER HOUSE, MORTIMER ROAD, KINGSLAND, LONDON, N., 


Inventor of the Giant Aphengescope, Optical and Physical Apparatus 
of the Highest Class. 


‘LANTERN NOVELTIES. 


Post free, 12s. 





B. J. MALDEN, 





Transparencies ‘of the Isle of Mull. 





1] Photo-Microcraphs of a Basaltic Dyke owing the 


g from edge to centre. Post free, 4s iy 


EDWARD WARD, F.R.M.S.,_ 
249 OXFORD STREET, MANCHESTER. 


OXYHYDROGEN LIMELIGHT. 


SEASON 1888—188o9. 


For Prices of Highly Improved Stee! Gas Cylinders, Compressed Gases 
and other Apparatus, address— 
HOWARD LANE & CO, 
115, 116, 117 PALMERSTON BUILDINGS, London, E.C. 
. . . 
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With Illustrations, Crown 8vo, 6s. 


THE HOME OF 


A NATURALIST. 


By the REV. BIOT EDMONSTON, 
AND HIS SISTER, 


JESSIE M. E. SAXBY. 


** We would fain linger long over the scenes which this excellent volume brings up before us. The authors have put together a 


very refreshing set of memories.” —Sa/urday Review. 


‘Mrs. Saxby is at her best in her Shetland folk-lore. Mr. Edmonston’s stories and simple style of telling them will charm 


every reader.” —Manchester Guardian. 


‘Mr. Edmonston’s chapters on Shetland sport and fauna,—the notes on the habits of the strange menagerie of pets that were 
gathered about the naturalist’s home, and of excursions after wild fowl and seal in this remotest nook of the British Islands, — 
are especially pleasing and well written, and should give the book a permanent interest and value in the eyes of naturalists.” 


—Scots Observer. 


JAMES NISBET & CO., 21 Berners Street, W. 





Just Published, Crown 8vo, 448 Pages, ¢ loth Gilt, ss., Post free. 
Hn Appropriate Gift=Book for Christmas or Hew Wear. 
THEE PERENNIAL DIARY. 


This Diary is intended as a Record of the most noteworthy incidents in the life of the Writer, and serves for the Memoranda of many Years, pethars of 
. Lifetime. It may also be used for any single Year, and will afford Space for very Copious Entries. 
It can be begun at any time ; It can be made retrospective ; It need not be written up every day; 
1t does not require renewal; It may be employed as a Record of Scientific Phenomena, or of Business or 


P; ofessional Engagements ; 
It contains spaces for the Personal History and Pamily Register of the 


2 Writer, and blank pages for Miscellaneous 


Memoranda. 


JOHN HEYWOOD, DeansGaTe, MANCHESTER; & II PATERNOSTER BUILDINGS, LONDON, 


NEW ADDRESS. 


iHAaRVEW 


@zo PEASE, 


6 CHARING CROSS ROAD, W.C., 
Manufacturers of Physical Apparatus for Schools and Colleges. 
List of School Apparatus approved by the SCIENCE and ART DEPARTMENT, Free on Application. 


MINERALOGY AND GEOLOGY. 


Mr. HENSON, 97 REGENT STREET, Lonpvon (late 277 Strand), in- 
vites inspection of some EXCEEDINGLY CHOICE CORNISH MINE- 
RALS, consisting of CALCITES From THE CELEBRATED HERODSFOOT 


MINE, REDRUTHITE, IRIDESCENT FAHLERZ, GVETHITE, , 


and LARGE CRYSTALS of CASSITERITE 

From CUMBERLAND: FINE EXALIPLES of the VERY INTER- 
ESTING ‘* BUTTERFLY” TWIN: CRYSTALS OF CALCITE. 
WITHERITES, GREEN AND OTHER FLUORS. 

RHABDOPHANE. 

SCOVELLITE, FORESITE EPISTILBITE, THORITE. FINE 

SERIES OF POLISHED AGATES. 
Specimens sent on Approval. 

COLLECTIONS for STUDENTS, PROSPECTORS, and MUSEUMS. 
LESSONS GIVEN IN MINERALOGY. BLOWPIPE CASES AND 
APPARATUS. GEM STONES. Catalogues Free. 
SAMUEL HENSON, 97 Regent Street, London, W. 

(A FEW DOORS FROM ST. JAMES’S HALL.) 

Established 1840. 


RICHARD ANDERSON & CO., 
Suecessors to SANDERSON & CO. (Established 1852). 
Patronized by H.M. the QUEEN. Contractors to H.M. Government, 
Manufacturers and Erectors of every description of 









ELECTRIC BELLS, 
SPEAKING-TUBES, &c, &c., 
CHURCH-SPIRES AND CHIMNEY-SHAFTS 
REPAIRED. 


EIGHT FIRST-CLASS PRIZE MEDALS. 
Price-Lists Post Free. 


22 Kirkgate Buildings, Huddersfield 
LEADENHALL - LEADENHALL STREET, 


~ Pelegrams—"‘TONNERRE LONDON.” 


Just Published, 1400 Titles, Price 4d. 
Natural History and Scientific Book Circular, 
No. 93. 
EIGHTEENTH YEAR OF PUBLICATION 
MICROSCOPIC ZOOLOGY, ENTOMOLOGY, 
CONCHOLOGY. 
W. WESLEY & SON, 28 Essex Street, London. 
SECOND EDITION. 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s. 7d, POST FREE, 


A CATALOGUE OF CHEMICAL APPARATUS ; 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy 8vo, 480 pp., Illustrated with 1600 Woodcuts. 
Most Complete and Cheapest List of Apparatus. 
JOHN J, GRIFFIN anp SONS, 32 GARRICK STREET, 
LONDON, W.C, 





MADE WITH BOILING WATER. 


EPPS’S 


CRATEFUL—COMFORTINC. 


COCOA 


MADE WITH BOILING MILK. 
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Just Published, Waistcoat-Pecket Size, , Leather 


(Post Free). 

FRANCIS’S TABLES and MEMORANDA 
for FARMERS, AGRICULTURAL STUDENTS. GRAZIERS., 
SURVEYORS, LAND AGENTS, AUCTIONEERS, &c. With a 
New System of Farm Book-keeping. By SIDNEY FRANCIS. 

**A miniature agricultural cyclopedia.”—7imves. 
CROSBY LOCKWOOD & SON, 7 Stationers’ Hall Court, E.C 


272 Pages, 18. 6¢ 


London: 


THE JOURNAL OF MORPHOLOGY, 


Part II. Vol. IT. just out, Price 17s. 6¢., or Subscription for the Volume 
of 3 Parts, £2 5s. Vol. I., 2 Parts, 17s. 6¢. each, or Subscription Price 
£1 tos. 

GINN & CO., BOSTON, U.S.A. 


Sole Agent for Great Britain, 


W. P. COLLINS, 


GREAT PORTLAND STREET, LONDON, W. 


SCIENTIFIC APPARATUS AND MATERIALS, 


PHOTO DRY PLATES, LENSES, CAMERAS, 
SENSITIZED PAPER, &c., &c. 

ELEGTRIC BELLS, INDICATORS, 
WIRES, BATTERIES, COILS, INDUCTION MACHINES, 
And every New Invention soon as Ready. 

Telescopes, Microscopes, and New Patent Aneroid 

Barometers, &e. 


Buy of the Actual Makers, and save all Intermediate Profits. 
Send for our Illustrated Catalogues of any Section before Purchas.ng. 


Goop TravE Texms ror CHEM:STS AND OPTICIANS. 


H. DALE & Co. Ltd. (Henry J. Dale, Manager), 


25 LUDGATE HILL, E.C. 
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All kinds of Meteorological Instruments. &¢., 


" 9, &10 Hatton Garden, London, ¥.C. 


Established 1852. DISCGL NTS to TRADE a 
This Magic Lenten 1s efficient for exhibitions. 
The Lens gives crisp definition, being a superior 
achromatic photographic combination, with Rack 
and Pinon. Compound Condenser of 4-inch dia- 
meter. ‘Three-Wick Refulgent Lamp, yield- 
ing a pias illyminated picture, complete n 
me a. - «= a £8 890 
Mahogany outsi ide Body eco am & 2G 
Mahogany outside Budy (Panelled Doar, 
> krass Stages. and Sliding Tubes) .. 4 20 
" —= Russian Iron Body (Brass Sliding’ Tube)... 250 
Student’: s Lantern (to take mpage ‘:ank) with Brass Sliding 





Tu . °° 
“OPTIMUS” BIUNIAL LANTERN. Panelled Mahogany ‘Boiy 

and Moulded Foot, picked out with Black, Japanned Stages and 
Tubes, Act.romatic Pho:ographic Front Lenses, Cages — 
densers e a 12 P 


Ditto, ditto, with Brass “Stages and Sliding ‘lubes 
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Hodder & Stoughton’ S Mew Books & New Editions. 


In One Handsome Volume, Royal 8vo, 30s., with 44 Illustrations and 3 
Mags, Illustrated by Woodcuts, Lith graphs, and Native Fabrics. 


THE INDUSTRIES OF JAPAN. 


Together with an Account of its Agriculture, Forestry, Arts, Mining, and 
Commerce. 
From Travels and Researches undertaken at the Cost of the Prussian 
Government. 


By Prof. J. J. REIN, University of Rome. 
The AuTHOR says :—* In publishing these results of many years o f study. I 
hope to afford welcome information and instruction regarding many questions 


as to the state of civilization in Japan and the industrial activity of its in 
habitants. ‘The rich literature upon this land and people has either no 
touched at all upon many matters which are here thoroughly treated, or at 
least in such a way that their scientific and technical side has received scant 
justice.” 
BY THE SAME AUTHOR. 
Uniform in Size and ‘Type, Second Edition, 25s. 


JAPAN: 


Travels and Researches undertaken at the Cost cf the Prussian Go 
With 20 Illustrations and 2 Maps. 
Spectalor.—** No existing work on Japan can pretend to vie with ths 
present one in the fulness and accuracy with which the physiography, natural 
. and topography of the country—subjects which Dr. Rein has mad 
y his own—are treated, and for a long time to come it must rank as 
lard authority in such matters.” 


SECOND EDITION, in 8vo, Cloth, r2s., with Portrait. 
THE LIFE OF WILLIAM DENNY, 
SHIPBUILDER, DUMBARTON. __ 
By ALEXANDER BALMAIN BRUCE. 
Mr. Bruce has done his work exceedingly well 
. In every popular library 
place by the side of Helps’ 


vernment 







histe 
spec 
the stan¢ 


lanchester Guardian.—" 
and with admirz ub le reserve and good taste. 
‘The Life of Will am Denny  oug sht to find a 





NEW EDITION, completing Fifteenth Thousand 
TROPICAL AFRICA. 
By HENRY DRUMMOND, F.R.S.E., F.G.S., 
Author of ** Natural Law in the Spiritual World.” 
With 6 Maps and Illustrations, 6s 
—** Prof. Drummond he as undoubtedly succeeded in convey 
-arned multitude a vivid and entertaining picture of the count: 





t to 
» deals with 
turday Review.—“ It is a charmingly written book.” 
London: HODDER & SIOUGHTON 





7 Paternoster Row. 
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This wonderful Instrument,the invention of M 
Further Particulars on 


accurate, guaranteed by the maker, and has been 


Aneroid is also made in one or two other forms 
| correctly described as 


with or without an Altitude Scale. 
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greater length of range. 


|“ THE ANEROID OF THE FUTURE.” 


| eee R.A., 


| 


Ss.” 


a 


“OPTIML 


nd PROFESSION ONLY. Catalogue Free. 


ENLARGING 
APPARATUS. 


Russian Iron Body, 3- 
wick Refulgent Lamp, 
Compound Condenser, 
Mahogany Camera Front, 
Long-extension bellows, 
Rack and Pinion Adjust- 
ment, so that Operator's 
own Lens may be used. 


sin. 75/-; 6in. 87/6; 
in. 110/-. 
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99 HATTON GARDEN, LONDON, E.C. 
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Further Particulars on Application. 
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SUBSCRIPTIONS TO “NATURE.” 


ers 
ee? ea Re ee 


Quarterly .... nis oe 
To the United States, the Continent, &e. — 
Yearly . ES See ‘ 30 6 
ee er ae ares ae ie ee ee 15 6 
Quarterly ; mex . 8 o 
To India, China, and Japan — 
Yearly... é ee ee ae ae 
TENE 5. is ie 8 SS 
Quarterly .... $ 6 


MAC MILL. 1N & CO. 
STREET, STRAND, W.C. 


Money Orders papabl le to 
OFFICE: 29 BEDFORD 


Diary of Societies. 


LONDON. 





THURSDAY, JANUARY 17 
— Society, at 4. 30.—(1) A) Method of Dete ecting Dissolved Chemical 
Compounds and their Combining Proportions; (2) Relative Amounts of 
Voltaic Energy of Electrolytes : Dr. Gore, F.R.S.—The ‘Menuthnee of 


Electrolytes t» the Passage 
some Investigations on the 
Prof. J. J. Thomson, F 

LINNEAN SOCIETY at on Euphrasia officinalis, L. 
—On the Kangarco Grass ‘Tree J.G. “epper. -Heliotr 
Flashing Light: G. J. Romanes. 

CHEMICAL SociE ee at 8.—Ballot for the Election of Fell WS. —Contribu- 
tion from the Laboratory of Gonville and Caius College, C _ ridge, Nos. 
XIII.-XV11.—On a Cubical Form of Bismuthous Oxide M. P. Muir 
and Arthur Hutchinson.—On the ; )xid es of Copper: Do ug Sees ‘arnegie 
—On the Periodates, No. II. . W. Kimmins.—('n Compounds of 
Arsenious Oxide and Antimonious ‘Oxide with Sulphuric Anhydride: R. 
H. Adie.—On a Compound of B ron Oxide with Saslgshusls Anhydride 
R. F. D'Arcy. 


of very Rapidly Alternating Currents; with 
limes of Vibration of Electrical System 





‘Townsend. 
sm under 





SUNDAY, JANvuary 2c. 
Sunpay Lecture Society, at 4.—The Ear and Hearing (with Oxy- 
hydregen Lantern Illustrations): E. A. Parkyn, 


MONDAY, Janvary 21. 





Society or Arts, at 8.—Egyptian J apestry : Alan S. C 
Victoria INSTITUTE, at 8. \ gations on the Science of Language and 
of Ethnography : Prof. Leitner.—On the Ethnol gy and Ancient Chron>- 


logy of China ; Surgeon-General Gordon, C.B. 
TUESDAY, JANUARY 22 
ANTHROPOLOGICAL INSTITUTE. at 8.30.—Anniversary Meeting. 
Society oF Arts, at 8.—Some Recent Movements in Reiation to the 
Applied Arts: Sir James D. Li intor 











MINERALOGICAL. SOCIETY, at 7.- On Cry stals of Ay rcylit aracolite, and 
an Oxychl. ride «f Lead fr Si rra Gorda, Bx 5 l er On 
Connellite from : New Locality: G. T. Prior. —( Hy lrocai f 
Cromarty Ig R» H. Miller. —QOn the Soda-microcline of Kilima- 





pjaro: wr. ‘Tl. Hy land. 
Phone ely or CiviL ENGINEERS, at 8.—The Compound Principle as 
applied to Loc: motives : r Worthington. (Discussion.) 
Rovat INstTitTuTION. at 3 sefore and afier Darwin, II., I 
Prof. George John Romanes, F.R 3. 
UNIVERSITY COLLEGE Bio.ocic AL SOcIETY, at 5.—The Development of 
Polytheism in India: B. G. Seton 
WED VESDAY. JANUARY 23. 





volution : 










GEOLOGICAL SociETy, at 8.—On the Prevailing Misconceptions regarding 
the Evid nce which we zht to expect of Former Glacial Peri ds: Ir. 
James Croll. (Communicated by Prof. T. G. Bonney, F.R.S.)—On 


Remains of Eocene and Mesozoic Chelonia, and on a‘Tooth of Ornith- 
opsis: R. Lydekker.—On the De ntition of I - dotus maximus, Waag, 
as indicated by >pecime: Is from the Kimmerid Clay of Shotover Hiil, 
near Oxford; R. Etheridge, F.R.S., and H. W ill ett 

SociETY or ArTs, at 8.— Electric ” Meters for Central Stations: Prof. 
George Forbes. 

THURSDAY, JANUARY 24. 

Rovar Society, at 4.30.—On the Influence of Carbonic Anhydride and 
other Gases on the Development of Micro-organisms: Prof. P. F. Frank- 
land. 

INSTITUTION OF ELECTRICALENGINEERS, at 8.—The Insulation Resistance 
of Electric Light Installations: Prof. Andrew Jamieson. 

SANITARY INSTITU TE, at §.—London, Ancient and Modern, from a Sanitary 
Point of View: Dr. G. V. Poore. 

Rovat rat I A UTION, at 3.—The Metamorphoses of Minerals : 
Judd, FR 


Prof. J. W. 


FRIDAY, JANUARY 25. 
Society or Arts, at 8.—The Asiatic Colonizauon of East Africa : 
Johnston. 
INsTITUTION OF CivIL ENGINEERS, at 7. 30. —Water-softening and Filtering 4 


BH. H. 


Apparatus for Locomotive Purposes, at the Taff Vale Railway Company's | 


Penarth Duck Stativn, near Cardiff: W. W. F. Pullen. 
RovaL ivsii:utien, at g.— Meteorites and the History of Stellar 
Systems : Prof. G. H. Darwin, F.R.S. 


SATURDAY, JANvVARY 26. 

Puysicai Society, at 3. Notes on Polarized Light; on the Structure of 
Natural Diffraction Gratings of Quartz. on Ahrens’s Modification of Del 
zenne’s Pular.zer, and on the Use of Two:Quarter-Wave Plates in Com 
bination with a Staticnary Polarizer; and Note on a Relation between 
Magnetizati n and Speedin the Dynamo Machine:: Prof. S. P. ‘Thompson. 
—On the Divei gence of Electromotive Furces from Thermo-chemical Data : 
Prof. E. F. Herroun. 


exist 


Nervousness 


Horsford’s Acid Phosphate, 


A NERVE FOOD. 
Nervous diseases are often due to 
a diminution of the phosphates which 


in every fibre. The Acid Phos- 


phate supplies the phosphates, and relieves 


| nervous exhaustion. 











Dr. C. J. Drenny, M.R.C.S., Blackwater, Hants, 
says: “I prescribed it in cases where the chief faults 
of health appeared to be want of nerve nutrition, with 
marked benefit.” 

Dr. SPENCER 'T. SmyTH, L.R.C.P., Forest Hill, 
‘Tyson Road, London, says: ‘I have given it in 
nervous disorders where phosphoric acid is indicated, 
particularly in cases of nerve prostration, and find it 
a valuable remedy.” 

Descriptive pamphlet post free on application to 


Rumford Chemical Works, Providence, R.I., U.S.A. 


~ BEWARE OF SUBSTITUTES AND 
IMITATIONS. 


F. H. BUTLER, M.A.oxon., A.R.S.Mines, &c.. 
NATURAL HISTORY AGENCY, 
148 BROMPTON ROAD, LONDON, S&.W., 


NEAR THE BRITISH NATURAL HISTORY MUSEUM. 


MR. BUTLER having secured the unique COLLECT fON OF WEN- 
LOCK AND OTHER FOSSILS belonging to the late Joun Gray, Esq.» 
of Hagley Worcestershire, is now offering them for sale singly or in sets 
The Collection is replete with exquisite examples of Crinoids, Trilobites, 
Corais, and Mollusca, carefully worked out from the matrix, and exhibiting 
fuli details of sculpture and habit. No other such opportunity has ever 
been afforded to Museums and the scientific world, of obtaining specimens 
of equal beauty and rarity. 

Numerous Species from the Wright, Holl, Mantell, and other Collections 
are also in stock. Collecti:ns of Fossils, of from 100 to 10,000 Species or 
more, can be supplied to order. 


MINERALOGY AND GEOLOGY. 


SPECIAL AND TYPICAL COLLECTIONS FOR STUDENTS, 
LECTURERS, AND MUSEUMS. 


EVERY REQUISITE FOR PRACTICAL WORK, CABIN 
ASES, APPARATUS OF ALL KINDS 
The pon. Stock in England of Rocks, Rock-Sections, 
Minerals, Fossils. 


VETS, 


New Catalogues and Lists now ready, Free, of 


JAMES R. GREGORY, 


88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 





Mathematical Instrument Manufacturer to H.M. Government, Council cf 
India, Scienceand Art Department, Admiralty, &c. 


Mathematical, at ye and Surveying Instruments 
of Every Description, 


Of the Highest Quality and Fi: ish, atthe most Moderate Prices. 
Illustrated Price List Post Free. 


W. F.S. obtained the only Medal in the Great Exhibition of 1862fcr 
Excellence of Construction of Mathematical Instruments, and the only 
Gotp Mepat in the International Inventions Exhibition 1885 for Mathe- 
aatical Work. Silver Medal, Architects’ Exhibition, 1886. 


Address:—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 
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THE PROVIDENCE 
MILLS SPINNING 
COMPANY, BRAD- 
FORD, YVORKS, gua- 
rantee the full weight of 
16 ounces fo the pound. 
¥ Their Wools and Silks 

are not weighted with 
heavy dyes or chemicals ; 
but are all of THE 
BEST QUALITY and 
PURE FAST DYE, 
Ladies! write for the 
Samples (which may be 
kept without charge), 
and you will at once see 
_ the advantage of buying 
direct from the Spinners. 
Any quantity sold, and 
Carriage Patd on Orders 
of 10s. and upwards, 








The Providence Mills Spinning Co., 
Bradford, Yorks. 
NATURE.” yas 


Bxcellent Copies of the actual, natural Hauadwriting also 

of Drawings, Music, even ot elaborate Sketches, o- 

gremae. Plans (up to Double-Elephant size), Shorthand, and 
ee. Writing are easily, quickly, andcheaply produced bythe 


AUTOCOPYIST 


Very fluid ink, used with ordinary pen and paper. Auto-Circulars resemble 
written letters. Used atthe House of Lords, &c. 


AUTOCOPYIST DEPT. (A.E.T.Co., La.), 


London Wall, London. and 52 Princess: Street, Manchester. 


GEOLOGICAL COLLECTIONS. 


Comprising Fossils, Minerals,and Rocks, labelled with Name, Locality, 
and Geological Position, in Mahogany Cabinets. roo Specimens, 25s. 
200 ditto, sos. The best value obtainable. 

Micr--Sections of Rocks in great variety. Cabinets, Glass-topped Boxes, 
and other Geological Requisites. 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET LONDON, E.C, _ 


}HOLLOWAYS PILLS |Faeee 


MEDICINE 


— 
Is unequalled in the Cure of all Disorders of the LIVER, 
STOMACH, KIDNEYS AND BOWELS. A Great PURI- 
FIER of the BLOOD; a Powerful Invigorator of the 
System, if suffering from WEAKNESS AND DEBILITY,. 
and is unequalled in Complaints incidental to Females. 


THE ZOOLOGIST: 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 


Third Series. Edited by J. E. Hartine, F.L.S., F.Z.S., member ofthe 
British Ornithologists’ Union ; contains— 


Please name ** 











Original Articles by well-known naturalists in every branch of zoology: 
habits of animals; arrival and departure of migratory birds ; occurrence of 
rare birds; distribution and migration of British fresh-water fish ; new or 
tare marine fish; local aquaria ; British reptiles ; British land and fresh- 
water mollusca, with remarks on the haunts and habits of the species; and 
other matters of general interest to those who delight in natural history. 
Reports of the Linnean, Zoological, and Entomological Societies. Reviews 
of natural history books. Occasional translations from foreign zoological 
journals of important and interesting articlesin various branchesof zoology. 
There are occasional woodcuts. 


SIMPKIN, MARSHALL & CO.., Stationers’ Hall Court 


THE ‘“ HANSA,” 


Published since 1864in Hamburg, is the only independent professional paper 
<n Germany dedicated exclusively to Maritime Objects. Essays, Critiques, 
Reviews Reports, Advertisements. Strict eye kept upon the development 
of Maritime Affairs in every respect! Every second Sunday one Number in 
4to at least ; frequent supplements and drawings. Subscription at any time; 
preceding numbers of the year furnished subsequently. Price 12s. for twelve 
months. Advertisements 4d. a line widely spread by this paper; considerable 
abatement for 3, 6, 12 months’ insertion. Business Office: Aug. Meyer and 
Dieckmann, Hamburg, Alterwall, 28. Edited by W. von Freeper, M.R., 
Hamburg, Alexander Street, 8. 
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A VACANCY exists in a Chemical Saiene 
tory f-ran ARTICLED PUPIL. Premium Required.— Address T 140, 
Office of the Lasly Post, Liverpcol. 





TO STUDENTS.—One or Two Students 
offered good BOARD AND RESIDENCE in lady’s superior house. 
Ten minutes from Science Schools, &c. Apartments if preferred, 
Bath.—Mrs. A., 75 Finborough Road, South Kensington. 


On the rst of every Month, 


JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 
Edited by James BritTEN, F.L.S., British Museum. 


Contents :—Original Articles by leading Botanists.—Extracts, and 
Notices of Booksand Memoirs.—Articles in Journals.—Botanica! News.— 
Proceedings of Societies. 

Price rs. 34. Subscription for One Year, payable in advance, 12s. 


London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. 


THE ENTOMOLOGIST’ Ss MONTHLY 
MAGAZINE. 


Price Sixpence, Monthly, 24 pages 8vo, with occasional Ilustrations. 


Conducted by .- G. Barrett, J. W. DouGias, W. W. FowLer,M.A. 
F.L.S., R. McLacuian, F.R.S., E. Saunpers, F.L.S., and 
H. T. STAINTON, F.R.S. 


This Magazine, commenced in 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the British Isles. 

Subscription—Six Shillings per Volume, post free. 
mence with the June number in each year. 

Vols. I. to IX. ros. each to purchasers of complete sets : 
volumes may be had separately or together, at 7s. each. 


London: GURNEY & JACKSON (Mr. Van Voorst’s successors), 


1 Paternoster Row. 





The volumes com- 


the succeeding 


N.B.—Communications, &c.,should be sent to the Editors at the above 
address. 


MESSRS. MACMILLAN AND GO.’S NEW BOOKS. 


THE SCIENTIFIC PAPERS OF THE LATE 
THOMAS ANDREWS, M.D., F.R.S., Vice-President 
and Professor of Chemistry, Queen’s College, Belfast. With 
a Memoir by P. G. TAIT, M.A., Sec. R.S.E., and A. 
CRUM BROWN, M.D., F.R.S., Professors in the Uni- 
versity of Edinburgh. 8vo. [Next week. 


POPULARLECTURES ANDADDRESSES. 
By SIR WILLIAM THOMSON, LL.D., F.R.S., 
F.R.S.E., &c., Professor of Natural Philosophy in the 
University of Glasgow, and Fellow of St. Peter’s College, 
Cambridge. In 3 vols. With Illustrations. Crown 8vo. 
Nature Series.) Vol. I., Constitution of Matter. 

[ Just ready 


A TABLE OF SPECIFIC GRAVITY FOR 
SOLIDS AND LIQUIDS. (Constants of Nature: Part 
I.) New Edition, Revised and Enlarged. By FRANK 
WIGGLESWORTH CLARKE, Chief Chemist, U.S. 
Geological Survey. (Issued by the Smithsonian Institution. 
8vo. 12s. 6d. 


MICROSCOPICAL PHYSIOGRAPHY OF 


THE ROCK-MAKING MINERALS: AN AID TO 
THE MICROSCOPICAL STUDY OF ROCKS. By 
H. ROSENBUSCH. Translated and Abridged for Us 


in Schools and Colleges. By JOSEPH P. I DDINGS. 
Illustrated by 121 Woodcuts and 26 Photomicrogr aphs. 


Svo. 245. 


MACMILLAN AND CO., LONDON. 
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MESSRS. MACMILLAN & GO0.S PUBLICATIONS. 


MENTAL AND MORAL PHILOSOPHY. 
THE MATHEMATICAL ANALYSIS OF LOGIC. 


Being an Essay towards a Calculus of Deductive Reasoning By 
GEORGE BOOLE. 8vo. Sewed. 595. 

HAND-BOOK OF MORAL PHILOSOPHY. By 
the Rev. HENRY CALDERWOOD, LL.D., Professor of Moral 
Philosophy. University of Edinburgh. Fourteenth Edition, largely re 
written. - Crown 8vo. 63. 

SEEING AND THINKING. 
K. CLIFFORD, F.R.S. With Diagrams. 


THE ELEMENTS. OF THE 


By the late Prof. W. 
Crown 8vo. 35. 6d. 
[Nature Series. 


PSYCHOLOGY OF 


COGNITION. By the Rev. ROBERT JARDINE, B.D., D.Sc. 
(Edin.), Ex-Principal of the General Assembly’s College, Calcutta 


Third Edition, Revised and Improved. Crown vo. 6s. 6d. 


PRIMER OF LOGIC. By the late W. STanLey 


JEVONS, LL.D., M.A., F.R.S. New Edition. 


18mo. Is. 
[Scrence Primers. 


ELEMENTARY LESSONS IN LOGIC; Deduc- 


tive and Inductive, with Copious Questions and Examples, and a Voca- 


bulary of Logical Terms. By the same Author. New Edition. Feap. 
Bvo. 35. 6d. , 

THE PRINCIPLES OF SCIENCE. Treatise 
on Logic and Scientific Method. By the same Author. New and 
Revised Edition. Crown 8vo. tas. 6d. 

STUDIES IN DEDUCTIVE LOGIC. By the 


same Author. Second Edition. Crown 8vo. 6s. 

FORMAL LOGIC, Studies and Exercises in.  In- 
cluding a Generalization of Logical Processes in their Application to 
Complex Inferences. By JOHN NEVILLE KEYNES, M.A., late 
Fellow of Pembroke College, Cambridge. Second Edition, Revised 
and Enlarged. Crown 8vo. 1os, 6d. 


CRITIQUE OF PURE REASON. By ImmMaNvuEL 
KANT. In commemoration of the Ceritenary of its first Publication. 
Translated into English by F. Max Mitier. With an. Historica] 
Introduction by Lupwic Norrf. 2 Vols. Demy 8vo. 16s. each. 

Vol. I. HISTORICAL INTRODUCTION, by Lupwic Norré; &c 

Vol. 11. CRITIQUE of PURE REASON, translated by F. Max MULLER. 


For the convenience of students these volumes are now sold separately 


KANT’S KRITIK. A Translation with Commentary 
by the Rev. J. P. MAHAFFY.‘D.D., and the Rev. J. H. BERNARD, 
Fellows of Trinity College, Dublin. A New Edition, complete in one 
Volume. Crown 8vo. [ln the press. 


PSYCHOLOGY. By James McCosn, D.D., LL.D., 
Litt.D., President of Princeton College, Author of ‘‘Intuitions of the 
Mind,” ‘‘ Lawsof Discursive Thought,” &c. Crown8vo. 

I. THE COGNITIVE POWERS. 6s. 6d. 
Il. THE MOTIVE POWERS. Crown 8vo. 


A’ TEXT-BOOK OF DEDUCTIVE 
THE USE OF STUDENTS. By P. K. RAY, 
Edin.), Professor of Logic and Philosophy. Presidency 
Calcutta. Fourth Edition. Globe8vo. 4s. 6d. 


THE METHODS OF ETHICS. 3y HENRY 
SIDGWICK, M.A. LL.D., Knightbridge Professor of Moral Philo- 
sophy in the University of Cambridge. ‘Third Edition. 8vo. 14s. 

A SUPPLEMENT « the Second Edition, containing all the important 
Additions and Alterations in the Third Edition. Demy 8vo. 6s. 


OUTLINES OF THE HISTORY OF ETHICS 
FOR ENGLISH READERS. 


Revised. Crewn8vo. 35. 6d. 


r ’ ‘ ‘ TT _ 

THE LOGIC OF CHANCE. An Essay on the 
Foundations and Pro vince ie the Theory of Probability, with Special 
Reference to its Logical Bearings and its Application to Moral and 
Social Science. By JOHN VENN. M.A., Fellow and Lecturer in 
Moral Sciences in G -nville and Caius College, Cambridge, Examiner in 
Moral Philosophy in the University of London. + aah Edition, 
Re-written and greatly Enlarged. Crown 8vo. 10s. 6d. 


SYMBOLIC LOGIC. B 


8vo. ros. 6. 


6s. 6d. 


LOGIC FOR 
D.Sc. (Lond. and 
College, 


3y thesame Author. Second Edition, 


y the same Author. Crown 


MACMILLAN & 


GEOGRAPHY. 
MACMILLAN’S GEOGRAPHICAL SERIES. 


Edited by ARCHIBALD GEIKIE, F.R.S 


Director-General of the Geological Survey of the United Kingdom 


ry List of Volumes is conter 


TEACHING OF 


The following 


THE 


nplated: 


GEOGRAPHY. A Prac 





ical Hand-bock for the Use of Teachers. By ARCHIBALD GE IKIE, 
¥.R.S., Director-General of the Geological: Survey of the United 
Kingdom, and Director of the Museum of Practi: onl Ges ology, Jermyr 
Street, on nd “3 formerly Murchison Professor of Geology 
Mineralog > University of Edinburgh. Crown &vo. 


« 





»” The aim of this volume is to advocate the claims of g 
educational discipline of a high order, and to show how these claims may be 


practically recognized by teachers. 

AN ELEMENTARY GEOGRAPHY OF THE 
BRITISH ISLES. By ARCHIBALD GEIKIE, F.R.S &c. 

THE ELEMENTARY SCHOOL ATLAS. With 
24 Maps in Colours. By JOHN BARTHOLOMEW, F.R.G.S. gto. 











Price 1s. ty 

This Atlas has been specially de to illustrate ALL E1 
TEXT-LOOKS OF GEOGR APHY. ; bject the greater numt f the 
Maps have beer 1 devoted to the ] introductory lessons in Geography, 
along with the special Geo graphy “of the British Isles. The other countries 
of the w or * ave here only been treated generally, it being reserved for 
more advanced School Atlases in this series to deal with them in a more 
adec juate manner, 


MAPS AND MAP 
HUGHES, M.A., late 


Assistar t Mz aster at Manchester ( 


ALFRED 


ge, Oxford 


MAKING. By 
f Corpus Christi Colle 
yrammar School. Crow n 8vo 
{ln Lhe 


AN ELEMENTARY GENERAL GEOGRAPHY. 
By HUGH ROBERT MILL, D.Sc. Edin. Crown 8vo. 

A GEOGRAPHY OF THE 

A GEOGRAPHY OF 
SIME, M.A. 

A GEOGRAPHY OF 

A GEOGRAPHY OF 

A GEOGRAPHY 

A GEOGRAPHY 
OCEANIC ISLANDS. 


ADVANCED CLASS-BOOK OF 
GRAPHY OF BRITAIN. 


GEOGRAPHY OF 


ZEALAND. 
GEOGRAPHY OF BRITISH NORTH AMERICA 
GEOGRAPHY OF INDIA. 
GEOGRAPHY OF THE UNITED STATES. 


ADVANCED CLASS-BOOK OF THE GEO- 
GRAPHY OF EUROPE. 


Scholar 


press 


t the pre 5 


BRITISH COL ONIES. 

EUROPE. By James 
[ln preparation. 

AMERICA. 

ASIA. 

OF AFRICA. 


OF THE OCEANS AND 


THE GEO 


AUSTRALIA AND NEW 


CLASS-BOOK OF 
CLARKE, M.A., 
Coloured Maps. Fcap. 8vo s 

A SHORT GEOGRAPHY OF 
ISLANDS By JOHN RICHARD GREEN and 
FORD GREEN. With Maps. Feap.Svo. 35. 6d. 


A PRIMER OF GEOGRAPHY. By 


G EO GRAPHY. _ By C. B. 


F.L.S., F.G F.R.S. New Edition, with 


THE BRITISH 


ALICE STI 


Sir GForGi 


GROVE, D.C.L. With Illustrations. 18mo. : 
A MANUAL OF ANCIENT G 3E0G RAPH\ 
From the German of Dr. H. KIEPERT. Crown $ve. 55 


CO., LONDON. [8] 





Cc NATURE 


[ Fan. 17, 1889 





PUBLISHED BY J. & A. CHURCHILL. 





No. CXV. 


(DECEMBER), with Twelve Lithographic Plates, Price tos. 


THE QUARTERLY JOURNAL OF MICROSCOPICAL SCIENCE. 


Wi 


Edited by E. RAY LANKESTER, M.A., LL.D., 


F.R.S., Fellow of Exeter College, Oxford, 


and Jodrell Professor 


of Zoology in U niversity College, London. 


th the co-operation of E. KLEIN, M.D., F.R.S., 
Hospital, London; H. N. MOSELEY, a 
Anatomy, Oxford ; 


Lecturer on General 
..S., Linacre Professor of Human and Comparative 


LL.D., 
and ADAM SEDGWICK, M.A., 


Anatomy and Physiology at St. Bartholomew’s 


F.R.S., Fellow, and Assistant Lecturer 


of, Trinity College, Cambridge. 
CONTENTS :— 
Note on a New Organ, and on the Structure of the Hypodermis, 


in Periplane fa. Orientalis. By EDWARD A. MINCHIN, 


Keble College, Oxford. 


On certain Points in the Structure of Urocheta, E. P., and 


On 


Dichogaster, nov. 
Nephridia of Earthworms. By FRANK E. BEDDARD, 
M.A., Prosector to the Zoological Society of London, and 
Lecturer on Biology at Guy’s Hospital. 

of Perifatus Now 
Bathurst Student, 


the Development 
LILIAN SHELDON, 
Cambridge. 


é-Zealandie«. By 
Newnham College, 


zen., with further Remarks on the ae ia ‘ " 
oases 7 ¥ : “Studies on the Comparative Anatomy of Sponges. II. 


On some Points in the Natural History of Fungia. 


Note on the Development of Amphibians, chiefly concerning 


the Central Nervous System ; with Additional Observations 
on the Hypophysis, Mouth, and the Appendages and 
Skeleton of the Head. By Henry Orr, Ph.D., Princeton, 
New Jersey. 

On the 
Anatomy and Histology of Stelospongus flabelliformis, 
Carter ; with Notes on the Development. By ARTHUK 
Denby, M.Sc., F.L.S., Demonstrator and Assistant 
Lecturer in Biology in the University of Melbourne. 

By J. J. 
LisTER, M.A. 





A MANUAL OF BOTANY; Including the Structure, Classifications, 


Properties, Uses, and Functions of Plants. By ROBERT BEN’ [LEY, Professor of Botany in King’s College. Fifth 
Edition, with 1178 Engravings, Crown 8vo, 15s. 


THE MICROTOMIST'S VADE- MECUM, comprising upwards of 600 


Formulz and Methods, collected from the practice of the best workers. By ARTHUR BOLLES LEE. . 8vo, 8s. 


KOHLRAUSCH’S INTRODUCTION TO PHYSICAL MEASURE- 


MENTS; with Appendices on Absolute Electrical Measurement, &c. Translated by T. H. WALLER, B.A., B.Sc., 
and H. R. PROCTER, F.C.S. Second English Edition, with 37 Engravings, 8vo, 15s. 


FRESENIUS’ QUALITATIVE ANALYSIS. Tenth English Edition. 


Translated from the Fifteenth German Edition and Edited by CHARLES E. GROVES, F.R.S. , 15s. 


SYSTEMATIC HAND-BOOK OF VOLUMETRIC ANALYSIS; 


Applied to Liquids, Solids, and Gases: adapted to the Requirements of Pure Chemical Research, Pathological Chemistry, 
Pharmacy, Metallurgy, Manufacturing Chemistry, Photography, &c., and for the Valuation of Substances. used in 
Commerce, Agriculture, and the Arts. By FRANCIS SUTTON, F.I.C. Fifth Edition, with 90 Engravings, 8vo, 16s. 


CHEMISTRY, INORGANIC AND ORGANIC, with Experiments. 


By C. L. BLOXAM, Professor of Chemistry in King’s College, London. Sixth Edition, Revised and Enlarged, with 
300 Engravings on Wood, 8vo, 18s. 


PRACTICAL CHEMISTRY AND QUALITATIVE INORGANIC 


ANALYSIS, specially adapted for Colleges and Schools. By FRANK CLOWES, D.Sc., Professor of Chemistry in 
University College, Nottingham. Fourth Edition, with 55 Engr avings, Post 8vo, 7s. 6d. 


OUTLINES OF ORGANIC CHEMISTRY. By H. Forster Mor ey, 


M.A., D.Sc., Joint- Editor of ‘‘ Watts’ Dictionary of Chemistry.” Crown 8vo, 7s. 6d. 


WATTS’ INORGANIC CHEMISTRY. (Based on 


With Coloured Plate and Wood Engravings, Crown 8vo, 9s. 
WATTS’ ORGANIC CHEMISTRY. Edited by Wm. A. TILDEN, 
Second Edition, Crown 8vo, Ios, 


D.Sc., F.R.S., Professor of Chemistry in the Mason College, Birmingham. 


VALENTIN’S QUALITATIVE ANALYSIS. Edited and Revised by 
Dr. W. R. HODGKINSON, F.R.S. (Edin.), Professor of Chemistry and Physics in the Royal Military Academy and 
Artillery College, Woolwich. Assisted by H. CHAPMAN-JONES, F.C.S., Demonstrator in the Royal School of Mines, 
&c., and F. E. MATTHEWS, Ph. D., Cooper’s Hill College. Seventh Edition, 8vo, 85. 6d. ere 

THE ANALYSTS LABORATORY COMPANION ; containing Factors 
and Tables, &c., for Every-day Use. By ALFRED E. JOHNSON, Assoc.R.C.Sce.I., F.I.C., F.C.S., First Prizeman in 
Chemistry, Physics, and Mathematics of the Royal College of Science for Ireland. Crown 8vo, 55. 


THE MEDICAL DIRECTORY FOR 1889, giving the Names, Addresses, 


Qualifications, Appointments, Scientific Distinctions, Published W whe] &c., of ail British Medical Practitioners and Dental 
Licentiates ; with much General and Statistical Information relating to Medical Education and Practice. 1799 pp., 8vo, 145 


CHURCHILL'S TECHNOLOGICAL HAND-BOOKS. Edited by 
JOHN GARDNER, F.I.C., F.C.S., and JAMES CAMERON, F.I.C., Analyst in the Laboratory, Somerset House. 
BREWING, DISTILLING, and WINE MANUFACTURE. With Engravings. Crown 8vo, 6s. 6d. 
BLEACHING, DYEING, and CALICO PRINTING. With Engravings. Crown 8vo, 5s. 
ACETIC ACID and VINEGAR, AMMONIA, and ALUM. With Engravings. Crown 8vo, 5s. 
OILS and VARNISHES. With Engravings. Crown 8vo, 7s. 6d. 
SOAPS and CANDLES. With Engravings. Crown 8vo, 7s. 
LONDON: J. & A. CHURCHILL, 11 NEW BURLINGTON STREET. 


“ Fownes.”) 


~ Printed by Ricuanp ‘Cray AND Sons, Liutran, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of Lecdan, and Publisned Ly 
MAacMILLAN AND Cc., at the Office, 112 Fourth Avenue, New York. —Tuukspay, Jantary 17. 1889. 
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ILLUSTRATED JOURNAL OF SCIENCE. 


** To the solid ground 
Of Nature trusts the mind which builds for aye.”—WoRDSWORTH. 





THURSDAY, 





No. 1004, VOL. 39.] 








[PRICE 15 CENTS. 








Registered as a Newspaper at the General Post Office. ] 
THE NEW PATENT 


WATKIN ANEROID BAROMETER. 


This wonderful In- 
strument, the invention 
of Major WATKIN, 
R.A., is made _ with 
three Circles of Figures 
instead of one, 
giving amuch more open 
scale, 








It is marvellously accu- 


2\ &\ 
& w scribed as the 
‘*Aneroid of the 


Future.” 
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J.J. HICKS, 
8,9, &10 
Hatton Garden, 


BECK’S 
PHOWOGRAPHIC LENSES 


WITH 


IRIS DIAPHRAGM. 








JANUARY 24, 1889. 





{All Rights are Reserved. 








Mr. LATCHMORE, of Hitchin, says :—‘‘I have tried the 
Beck Lens fitted with Iris Diaphragm supplied by your firm 
some time since. As you are aware, I have a shelf full of | 
lenses by makers of repute, but the process of natural selection 
compels me irresistibly to use the Beck Lens, not only on 
account of its optical excellence, but for the extreme convenience 
of the Adjustable Diaphragm.” | 

| 


Full Particulars Free on application to 


R. & J. BECK, 


68 CORNHILL, LONDON, E.C. 


thus | 


combined with | 
greater length of range. | 


rate and sensitive, and | 
has been correctly de- | 





BROWNING’S DISSECTING MICROSCOPE 








This Instrument has a Rack Adjustment, I-inch, }-inch, and 
t-inch Dividing Powers, Live Cage, Adjustable Mirror, and 
Stage Condenser. 

Price, Complete, in Mahogany Case, 20s. Carriage free, 215. 
New Illustrated Catalogue of Microscopes Post free. 
JOHN BROWNING, 
63 STRAND, LONDON, W.C. 


NEGRETTI AND ZAMBRA’S 
OPERA, RACE, & FIELD GLASSES, 


OF EVERY DESCRIPTION. 








USEFUL AND 
ORNAMENTAL, 
squvMdn 
GANV V4ANIND ANO 


Se 


Barometers, Microscopes, Telescopes, 
Magic Lanterns, &c., &c. 


Illustrated Price Lists posted free to all parts of the World. 


NEGRETT!I & ZAMBRA, 


OpricIANs AND SCIENTIFIC INSTRUMENT MAKERS TO THB QUEEN, 
HOLBORN VIADUCT, E.C, 
Branches:—45 CORNHILL; 122 REGENT STREET 
Photographers at the CRYSTAL PALACE. 
N. and Z.’s Large Illustrated Catalogue, 1200 Engravings, Price 5s. 6d. 


| “ For ees > 
Telephone No. 6583. Telegraphic Address, ** Negretti, London. 








Cul NATURE [ Fan. 24, 1889 


THE LONDON GEOLOGICAL 
CLASS. 





Lectures on the Thames Valley, by Prof. H. G. SEELEY, F.R.S., 
n Holborn Town Hall, Gray's Inn Road, every WEDNESDAY Evening, 
r 7, at 8 o'clock 
each, for the Course, may be had rom 
G. PHILIP & SON, 32 Fleet Street, E.C. 


ROSS’S BINOCULAR MICROSCOPE. 


Best construction: ten Objectives, and a large quantity of accessory 
Apparatus, all equal to new, and costing £150. To be Sold, a Bargain 
SYMES & C O., 
LIVERPOOL. 


TO STUDENTS—One or Two Students 
offered good ROARD AND RESIDENCE in lady’s superior house. 
Ten minutes fr Science Schools. &c. Apartments if preferred. 
Bath —Mrs. A., 75 Finhoreugh Road, South Kensington. 


A VACANCY exists in a Chemical Labora- 
tory for ARTICLE! 
Office of the t 


i) PUPIL. Premium Required.— Address T 140, 
= : 


Pp 


F. H. BUTLER, M.A.Oxon., A.R.S.Mines, &e., 
NATURAL HISTORY AGENCY, 
148 BROMPTON ROAD, LONDON, S.W., 


NEAR THE BRITISH NATURAL HISTORY MUSEUM. 


MR. BUTLER having secured the unique COLLECTION OF WEN- 
LOCK AND OTHER FOSSILS belonging to the late Joun Gray, Esq., 
of Hagley, \ stershire. is now offering them for sale singly or in sets. 


uisite examples of Crinoids, Trilobites, 





ly worked out from the matrix, and exhibiting 
1 i habit. No other such opportunity has ever 
» Museums and the scientific world, of obtaining specimens 
from the Wright, Holl, Mantell, and other Collections 
Collections of Fossils, of from 100 to 10.000 Species or 
more, can be supplied to order. 


MOORE BROS., 
Osteologists, Disarticulators, &c., 
ts KREMLIN DRIVE, LIVERPOOL, 
Have OrpeneD A CENTRAL SHOWROOM art 
49 HARDMAN STREET, LIVERPOOL 


(Near the Philharmonic Hall, opposite the Church for the Blind), 


WHERE OSTEOLOGICAL SPECIMENS, &C., MAY BE INSPECTED, 


GOLD MEDAL, HEALTH EXHIBITION, LONDON. 















FOR INFANTS. 
CHILDREN & INVALIDS 






ay 


A 
|e 
v 
- 
2 


EXTRACT FROM PRIVATE LETTER. 


“The infant was very delicate ; our medical adviser ordered your Food. 
The result in a short time was wonderful ; the little fellow grew strong and 
fat, and is now in a thriving condition—in fact, *‘ the flower of the flock.” 


BENGER’S FOOD is sold in Tins, at 1/6, 2/6, and 5/-, by Chemists, &c., 


Everywhere, or Free by Parcels Post, from 


MOTTERSHEAD & CO. (S. Paine & F. 8. Benger), 
MANCHESTER, 


FIELD | L{VING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHAM, 


Who last week sent to his subscribers Uvella virescens, with sketch and 
description. He also sent out Floscularia, Proales parasita, Trout Fry, 
Clathrulina elegans, Limnias ceratophylli, Brachionus pala, Melicerta 
ringens, Stephanoceros, Stentors, Volvox globator; also Amoeba, Hydra, 
Vorticella, Crayfish, and other Specimens for Biological Laboratory work. 
Weekly announcements will be made in this piace of Organisms T. B 


| is supplying. 
| 
} 


Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for Subscription of £1 15., 
or Twelve Tubes for tos. 6d. 


Portfolio of Drawings, Eleven Parts, 1s. each. 
INVENTIONS EXHIBITION—GOLD MEDAL AWARDED. 


ILLUSTRATED 


NT’S NEW 
DE CATALOGUE ot HIGH-CLASS 


WATCHES and CLOCKS at 

WATCHES. REDUCED PRICES, sent pest 
ry free on application to E. DENT 
wT <A and Co., Makers to the Queen, 
07 PENT NS 61 STRAND, LONDON, W.C., 


—» | or 4 ROVAL EXCHANGE. 


BEST BLACK INK KNOWN. 
DRAPER’S INK (DICHROIC). 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 


Writing becomesa pleasure when this Inkis used. Ithas been adopted in 
the principal Banks, Public Offices, and Railway Companies throurhout 
Ireland. 

[t writes almost instantly full Black. | Flows easily fromthe Pen. 
Does not corrode Steel Pens. Blotting-paper may be applied at the 
Is cleanly to use, andnot liable to Blot. moment of writing. 








Can be obtained in London, through Messrs. BARCLAY & Sons, Farring- 
don Street; W. Epwarps, Old Change; F. Newpery & Sons, Newgate 
Street ; and to be had of all Stationers. 


BEWLEY & DRAPER (Limited), Dublin 


MINERALOGY AND GEOLOGY. 


SPECIAL AND TYPICAL COLLECTIONS FOR STUDENTS, 


LECTURERS, AND MUSEUMS. 
EVERY REQUISITE FOR PRACTICAL WORK, CABINETS, 
CASES, APPARATUS OF ALL KINDS. 


| The Largest Stock in England of Rocks, Rock-Sections, 


Minerals, Fossils. 
New Catalogues and Lists now ready, Free, of 


JAMES R. GREGORY, 


88 CHARLOTTE STREBT, FITZROY SQUARE, LONDON. 





Mathematical Instrument Manufacturer to H.M. Government, Council of 
India, Scienceand Art Department, Admiralty, &c. 


Mathematical, Drawing, and Surveying Instruments 
of Every Description, 


Of the Highest Quality and Finish, atthe most Moderate Prices. 
Illustrated Price List Post Free. 


W. F.S. obtained the only Medal in the Great Exhibition of 1862for 
Excellence of Construction of Mathematical Instruments, and the only 


| Gop MEDAL in the International Inventions Exhibition 1885 for Mathe- 
| matical Work. Silver Medal, Architects’ Exhibition, 1886. 


| 


Address: —GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


FRY’S 


Pure Concentrated 


COCOA 





Prize Medals 
Firm. 
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PERKEN, SON, & RAYMENT. “OPTIMUS.” <=> 


Established 48 52. DISCOUNTS to TRADE ONZY. 


OPTIMUS Magic Lantern is efficient for exhi- 

bitions. The Lens is achrom: atic. with Rack. 
Compound Condenser of 4-inch diameter. ‘Thre 
Wick Refulgent L amp, yieldir a brilliant “<4 
illuminated picture, co aplete in Bo 30x. %I 130 
Mahogany outside B dy (Pa “wees d Do or, 
Brass Stages, and Sliding T *s) ne 29 
Russian Iron Body (Brass Sliding lube Jue 2 50 
‘OPLIMUS” BLUNIAL LANTERN. 

Panelled Mahogany Body, Japanned 

: Stages and Tubes, Achromatic Phoio 
— Front L enses, Cor nanny 2s. 

















Cor idensers, $rass 
Fitting oss, ate «tae 
OPTIMUS TRIPLI LANTi N, Brass Fittings eve 





Catalogue Free. 


ENLARGIN 
APPARATUS. 


Russian Iron Body, 3- 
wick Refulgent Lamp, 
Compound Condenser, 
Mahogany Camera Front, 
Long-extension Bell Ws, 
1 Pinion Ac djust- 
> that Operators 
own Lens may be used. 





3 7/9 110/- 
cinch: 6inch. 7 inch 


99 HATTON. GARDEN, LONDON, E.C. 
NEW ADDRESS. 


HEA HRV E W 


PE A Fs. 


6 CHARING CROSS ROAD, W.C., 
Po Manufacturers of Physical Apparatus for Schools and Colleges. 
List of School Apparatus approved by the SCIENCE and AR T DEPARTMENT, tree on A pplication. 


Price 1s. Monthly. 
MACMILLAN’S MAGAZINE, 
No. 352, FOR FEBRUARY. 
CONTENTS. 
AMERICAN COMMONWEALTH 


1.—THI By G SMITH, 


—NETHER STOWEY. By the Rev. Can n AIncen. 
3—MAROONED. By W. CLark Russent. Chapters X.—XII. 
+ —THI ee OF AGRIPPA D’AUBIGNE. By Arru 
5 _—-HOME RULE FOR INDIA. By SrerHex Wuee t 
6.—VOLTERRA. By Mrs Ross. 
7.—THE OWLS’ REVENGE. By W. Warner Fowt 
8 LEAVES FROM A NOTE-BUOOK. 


MACMILLAN & CO., LONDON. 
Just Published, 1400 ‘litles, Price 4d. 
Natural History and Scientific Book Circular, 
No. 93. 

EIGHTEENTH YEAR OF PUBLICATION 
MICROSCC PIC ZOOLOGY, ENTOMOLOGY, 
CONCHOLOGY. 

W. WESLEY & SON, 28 Essex Street, London. 
SECOND EDITION. 
GRIFFIN’S 
CHEMICAL HANDICRAFT. 


PRICE 4s. 7¢, POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS ; 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE, 
Demy 8vo, 480 pp., Illustrated with 1600 Woodcuts. 
Most Complete and Cheapest List of Apparatus. 


JOHN J. GRIFFIN Aanp SONS, 22 GARRICK STREET, 
LONDON, W.C. 


HOLLOWAY'S OINTMENT eezaveaenes 
REMEDY 
For BAD LEGS, BAD BREASTS, OLD WOUNDS, SORES and 
ULCERS. If effectually rubbed on the Neck and Chest, it cures 
SORE THROATS, BRONCHITIS, COUGHS and COLDS; and for 
GOUT, RHEUMATISM, and all Skin Diseases it is unequalled. 





AN 











MADE WITH BOILING WATER, 


EPPS’S 


CRATEFUL—COMFORTING. 


COCOA 


MADE WITH BOILING MILK. 


MINERALOGY AND GEOLOGY. 


Mr. HENSON, 097 ReGevt Steeer, Lonvon (late 277 Strand), in- 
vites inspection of some EXCKEDINGLY CHOICE CORNISH MINE- 
RALS, consisting of C ALCIT «Ss OM THE CEL*® BRATED HERODSFOOl 
MINE, RE DRU THITE. IRIDESCENT FAHLERZ, GUVETHITE, 


and LARGE CRysTALs of CASSIrRI'VI 


From CUMBERLAND: FINE EXALIPLES of the VERY INTER- 
ESTING “BUTTERFLY” TWIN CRYSTALS OF CALCITE. 
WITHERITES, GREEN AND OTHER FLUORS. 

RHABDOPHANE. 

SCOVELLITE. FORESITE EPISTILBITE, THORITE. FINE 
SERIES OF POLISHED AGATES. 

Specimens sent on Approval. 

COLLECTIONS for STUDENTS, PROSPECTORS, and MUSEUMS 
LESSONS GIVEN IN MINERALOGY. BLOWPIPE CASES AND 
APPARATUS. GEM STON&«S. Catalogues Free. 
SAMUEL HENSON, 97 Regent Street, London, W. 

(A FeW DOORS FKOM ST. JAMES’S HALL.) 

Established 1840. 


RICHARD ANDERSON & CO., 
Successors to SANDERSON & CO. (Established 1852). 
Patronized by H.M. the QUEEN. Contractors to H.M. Government. 
Manufacturers and Erectors of every description of 






ELECTRIC SELLS, 
SPEAKING-TUBES, &c, &&., 
CHURCH-SPIRES AND CHIMNEY-SHAFTS 
REPAIRED. 


EIGHT FIRST-CLASS PRIZE MEDALS. 
Price-Lists Post Free. 


22 Kirkgate Buildings, Huddersfield 
LEADENHALL HOUSE, 101 LEADENHALL STREET, 
LO 


Telegrams—“* TONNERRE LONDON.” 
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THE SCOTTISH PROVIDENT INSTITUTION. 


Sdinbargh ova -- 6 St, Andrew Square. 
London a ae as nis i .. 17 King William Street, E.C, 
HIS SOCIETY was instituted at Edinburgh in 1837, with the object of giving to the assured the “fall benefit of the Low 
Premiums hitherto confined to a few of the P roprictary Offices, while retaining the Whole Profits for the Policyholders. 

Experience has proved that with economy and careful management these Premiums will not only secure greatly Larger 
Assurances from the first ; but, by Reserving the Surplus for those who live long enough to secure the Common Fund from 

loss, will in most cases provide Eventual Benefits as large as under the more usualsystem of High Premiums, 

Septennial Progress of the Institution. 





In PER1ops FUNDS SURPLUS. 





oe re: ASSURANCES ais , INCREASE 
Dr es EFFECTEI i PE ct as oF Funps. No. oF Par- AMOUNT 
Ea105 TICIPANTS, (two-thirds divided) 
(8 years.) re 9 
185,666 167 
78.3839 851 
GI1,ds§ 2,492 
12 2, +175 1,007, 3 4,509 379.577 
3.913.252 I 77 6,002 624,473 
1887 26, 837, 043 6,179,746 2,266,494 9,384 1,051,035 


,000) exceed £6.300,000. 


the Kingdom—due in great measure to the exceptionally 
re) Inc ME. 


; The Accumulated Funds (increased in year by £ 


r than in any her Of 













AGE. 25 20* 35 got 45 5° 55 
Lif 11 fa 2 ¢ £2 610 £214 9 £3 5 9 441 7 
Pay ts I é 215 4 x 2 , §s pag ¢ 4-32 2 5 10 


) 15s Tr} uis Premium would generally elsewhere secure (with 
27 138. 4d., being thus free of payments after 50. 
most Offices require during whole life. Before these Premiums 


ICTIONS AND GROUNDS OF CHALLENGE. 
ngements may be made) are now WorLp-WIpE, and free from 








anatory MemMorANDuM, with Comparative Examples in 


ss A 
l Information “and Tabies of = may also be had on Application 
JAMES WATSON, A/anager 


With 192 Illustrations. ; rown Svo, 6: ; 
A TEXT- BOOK OF ELEMENTARY ee Eee _ 


BIOLOGY. SEAS and SKIESin MANY LATITUDES : 















r, Wanderings in Search of Weather. By the Hon, RALPH ABER 

By R. J. HARVEY GIBSON, MA., F.RS.E., CROMLY, F.R. Me et. Soc. Author of ‘ Principles’ of Forecasting, 
Weather,”’ in the ‘‘ International Scientific Series,”’ Ke. Demy 8vo, 

iversity College, Liverpool with 3 M ol ) Phot graphs, and 33 Woodcuts by PritTcHEt 

: A Wuymrer, Coorprr, &c. Cloth Extra, 18s. 
Londcn: LONGMANS, GREEN, & CO. An important contribution to meteorology as well as to travel... . The 
7 a en illustrations are of great interest.” — 7 mes. 

etic, Alzet Trizono- =e record of a pioneer. . . . All that he has to say is worth listening 


E st: mind Caled ee L mg ” et sash cieueiticie ee i \ ‘won le rfully varied narrative, beautifully illustrated.’’—Glasgoz 
GRAPHICS ; ; OR, THE ART OF MADEINA? ie) Sooner and os te See It. 
CALCULATI ON BY DRAWING LINES, craig a a ‘Sea a bang os B ‘y ELL EN aa TAYE ty Wak ‘one. 


of the Island, and Plan of ,Funchal. Crown 8vo, Cloth, 























Applied especially to Mechanical Engineering. Ce ae 
By ROBERT H. SMITH. FOURTH EDITION. REVISED AND RE-ARRANGED. 
a A | A «SHORT HISTORY of NATURAL 
a Bir : ee ee ee SCIEN( * and of the Progress of Discovery from the Time of the 
, : weet Greeks to the Present Day. For the Use of Schools and You ng 
London: LONGMANS, GREEN, & CO. Persons “By ARABELL AB. BUCKLEY (Mrs. Fis SHER), * Author of 
= “*The Fair of Science,” * ** Life and Her Children,’ te Winne rs ir 
¢ : tie Tae ge ee ; Life’ Crown 8vo, Cloth Gilt, Gilt Edges, Bs. 6d. 
Profusely 1 rated, Price 6d., by Post 8d. In th Author has, in addition to giving the work 
THE revis aie. loan te pe She has by this means been ¢ 





yer chronological order, under each bran h - cience, 

id discoveries, which in the Third Edition were 
apter This will be found to give much additions 
erest to the narrative, and to ake the book still more 





ENGLISH ILLUSTRATED MAGAZINE 





For FEBRUARY contains— igh 1 posit ion it has attained among the best class of books for 
t.—PORTRAIT OF A LAWYER. After M NI. — — 1c 7 
2—SAN!’ ILARIO. By F. Mar ( RD. CENTRAL AFRICA. STANFORD'S NEW 
3.—MOATED HOUSES. By W. W. Fex: MAP of CEN R AL _ RICA, showing the whole of the Congo Fre 
—COGNA ' HI = Ba l'rade rea, a he yssessions and Spheres of Influence of th 
: ar ieee tg eet E as F ; ' va an :N ati saat both on the East and West Coast. 
5.—( )K Y'S St IN ; From ‘Walt Cumplete Angler.” Wit eache iths of the Zamt esi on the South, em! race 
I r H THOMSON. Pasha’s Pr I nthe North id shows the Coast Line on I 
6.—THE HOUSE OF THE WOLF. By Stanrey J. Weyvman. of the vent. Size, 26 sd wes by 22. Scale, 94 miles to 1 in 
*>—DORDT. By R: lr. Brome p>. M.A 3 _ S ty 35. | =r st, — d on Roller, . 6a. ; Mounted 
—ET TERA } H. D. Traut din ASé > oe « 
L ond m: EDWARD STANFORD, 
WrACY > eer ’ . 
MACMILLAN &CO., LONDON. 2 < 27 COCKSPUR STREET, CHARING CROSS, S.W. 
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SUBSCRIPTIONS 


a 
oD a a o 3 
Ouatterly ..... er ao oe 


To the United States, the Continent, &c. 
i _—— era 
Half-yearly . es Youtee) Hor ashi Sah 
ee ee eee ae 

To India, China, and Japan — 
Uo, Ee ee eee a a ee 
Ess 5 6 ne be ys eo oe we eS 
WINES Gis bee ek re eg, 


CHARGES FOR ADVERTISEMENTS. 


TO “NATURE.” 


Three Lines in Column 2s. 6¢. 9d. per Line after. 
; ee 
One Eighth Page, or Quarter Column o 18 6 
Quarter Page, or Halfa Column ..... 1 I5 0 
Half a Page, ora Column ........ 3 5 © 
Whole Page .. . « © 6 © 


Money Or ders payable tc to M. 4C. MILL. AN & CO. 
OFFICE : 


29 BEDFORD STREET, STRAND, W.C. 


Diary of Societies, 
LONDON. 


THURSDAY, Jaxv 
Royat Society, at 4.30.—On the 


ARY 24. 


Influence of Carbonic Anhydride 


and 


other Gases on the Development of Micro-organisms: Prof. Percy F. Frank- 

land.—The Spinal Curvature in an Aborig ginal Australian: Dr. D. J. 

Cunningham. : 
INSTITUTION OF ELECTRICAL ENGINEERS, at'8.—The Insulation Resistance 


of Electric Light Installations: Prof. Andrew Jamieson. 
SANITARY INSTITUTE, at 5.—London, Ancient and Modern, fr 


ym a Sanitary 
Point of View: Dr. G. V. Poore. 


— InstrruTIoN, at 3.—The Metamorphoses of Minerals : Prof. J. W. 
udd 

FRIDAY, JANUARY 25. 
Society or ARTs, at 8.—The Asiatic Colonization of East Africa: H. H. 


Johnston. 
INSTITUTION OF CrviL ENGINEERS, at 7.30.—Water-softening and F iltering 
Apparatus for Locomotive Purpose *s, at the Taff Vale Railw: ay Company’s 
Penarth Dock Station, near Cardiff: W. W. F. Pullen. 
RovaL the History 
Systems : 


INSTITUTION, 


Prof. G. 


at 9.—Meteorites and of Stellar 

H. Darwin, F.R.S. 

SATURDAY, Jaxvary 26. 

PuvysIcaL Society, at 3.— Notes on Polarized Light; on the Structure of 
Natural Diffr action Gratings of Quartz. on Ahrens’s Modification of Dele- 
zenne’s Polarizer, and on the Use of Two Quarter-Wave Plates in Com- 
bination with a Stationary Polarizer; and Note on a Relation between 
Magnetization and Speed in the Dynamo Machine : Prof. S. P. Thompson. 
—On the Divergence of Electromotive Forces from Thermo-chemica! Data : 


Prof. E. F. Herroun. 
SUNDAY, Janvary 27. 
SuNDAY Lecture Society, at 4.—Why are Women’s Wages Lower than 
Men’s?: Mrs. Henry Fawcett. 
MONDAY, Janvary 28. 
Royat GEOGRAPHICAL SociEty, at 8.30.—The Gran Chaco (Argentine 
Republic) and its Rivers : Captain John Page. 


Society or Arts, at 8.—Egyptian Tapestry and Textiles : Alan S. Cole. 


Kervousness 
Horsford’s Acid Phosphate, 


A NERVE FOOD. 


Nervous diseases are often due to 
}a diminution of the phosphates which 
in every fibre. The Acid Phos- 
phate supplies the phosphates, and relieves 
| nervous exhaustion. 


exist 


Dr. J. Denny, M.R.C.S., Blackwater, Hants 
Says : “J prescribed it in cases w here the chief faults 
| of health ap peared to be want of nerve nutrition, with 
marked benefit.” 

Dr. SPENCER T. SMyTH, L.R.C.P., Forest Hill, 
Tyson Road, London, says: “I have given it in 
nervous disorders where phosphoric acid is indicated, 
particularly in cases of nerve prostration, and find it 
a valuable remedy.” 


Descriptive pamphlet post free on application to 


Rumford Chemical Works, Providence, R.L, U.S.A. 








BEWARE OF SUBSTITUTES AND 
IMITATIONS. 


GILCHRIST LANTERNS 


CHEMICAL & ELECTRICAL EXPERIMENTS 


As used by Wa. Lant Carpenter, Esq., B.A.,and Prof. Forses, Frec 





ARISTOTELIAN Society, at 8.—The Empiricist Position: Prof. A. Bain. 
TUESDAY, JaNvary 29. 
Society or ArTS, at 8.—Gold and Silver Mining in Colorado; Thomas 
Goad. 
INSTITUTION or Civit ENGINEERS, at 8.—The Steep Incline on the | 


Puerto Cabello and Valencia Railway, Venezuela : John Carrut hers.— 
Cost of Working the Hartz Mountain Railway : Robert Wilson 
Information on “ Working of the Fell System on the 
Incline, N Z.: J. P. Maxwell. 
RovaL Tel Sa at ee and after Darwin, 
Prof. George John Romanes, F. 
reach JANUARY 3¢. 
Society or Arts, at 8.—The Construction of Photographic Lenses : 


Conrad Beck, 
THURSDAY, JANvVARY 31. 
RovaA. Society, at 4.30. 





ar 
Ricans aka 


II., Evolution : 


SANITARY INSTITUTE, at 5.—The Worm Parasites of Human Food: Prof. 
F, Jeffery Bell 
Rovyat INSTITUTION, at ~3.—The Metamorphoses of Minerals: Prof. 
J. W. Judd, F.R.S. 
FRIDAY, Fewurvary t. 
GEo.oaists’ ASSOCIATION, at 7.30.—Annual Meeting i 
Rovat Institution, at 9.—The Life-History of a Marine Food-Fish: 
Prof. W. C. McIntosh, F.R.S. 
SATURDAY, Fesrvary 
Rovat Institution, at 3.—The Character of th Great Composers and 
the Characteristics of their Works (with Illustrations on the Pianoforte): | 


Prof. Ernst Pauer. 


Trade Hall, Manchester, before 5000 people. 

HUGHES'S PATENT ROTARY TRIPLE Combination 

Optical Lantern for Electric or Limelight, fitted with a new form o of powerfn! 
Oxyhydrogen MICROSCOPE with Highest- -class Objectives, showing 
Eye of Fly 18 feet in diameter. 
The GILCHRIST Lanternfor PHYSICAL EXPERIMENTS 
and SPECTROSCOPE Work, and OPTICAL LANTERN for 
Diagrams, &c. This magnificent Instrument will give perfect margina! 
definition. Suitable for Colleges and School Demonstration 

MIGROSCOFS ATTACHMENT for adapting to any Lantern 
New Pattern, £7 

DIRECT NICOL PRISM POLARISCOPE. 

PATENT PAMPHENGOS gives 12-feet Pictures. 
Esq., compares it tothe Limelight. £2 10s. _ , 

The DOCWRA TRIPLE. Finest Instrument inthe World. Prize 
Medal, Highest Award, Photographic Exhibition. 

BIUNIALS. Elegant Brass Fronts, complete Outfits, Gas-bag, &c., 
415 155. 60,000 Slides, 300 Lecture Sets, Science Lectures, &c. Cheapest 
and Best for High-class Work. Illustrated Catalogue, 300 pages, 1s 
Postage, 3¢.; ditto Pamphlets, 3d. 


W. C. HUGHES, 
Patentee, Inventor, and Specialist, 
BREWSTER HOUSE, MORTIMER ROAD, KINGSLAND, LONDON, N., 


Inventor of the Giant — gescope, Optical and Physical Apparatus 
of the Highest Class. 


LANTERN NOVELTIES. 


of the Isle of Mull. 


-Microcraphs of a Basaltic Dyke. she 
om edge to centre. Post free, 4s 


EDWARD WARD, F.R.M.S., 
249 OXFORD STREET, MANCHESTER. 


B. J. MALDEN 


gical Transparencies 


Photo 


fr 


Twelve Geol 





Four Petrol gical 
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jTT MILLS PINNING 
co WPANY. BRA D- 

y FORD, YORKS, gua 

vrantee the ful wight oO 


The Providence Mills Spinning Co., 
Bradford, Yorks. 


Please name “NATURE.” 


Bxcellent Copies of the actual, natural Handwriting, also 
of Drawings, Music, even of elaborate Sketches, Pro- 
grammes, Plans (up to Double-Elephantsize), Shorthand yand 
Type-Writing are easily, quickly, andcheaply produced bythe 


AUTOCOPYIST 


Very fluid ink, used with ordinary pen and paper. Auto-Circulars resemble 
written letters. Used atthe Houseof Lords, &c. 


AUTOCOPYIST DEPT. (A.£.T.Co., La.), 


London Wall, London, and 52 Princess: Street, Manchester. 


GEOLOGICAL COLLECTIONS. 


Comprising Fossils, Minerals,and Rocks, labelled with Name, Locality, 
and Geological Position, in Mahogany Cabinets. 100 Specimens, 255. 
aoo ditto, sos. The best value obtainable. 

Micr--Sections of Rocks in great variety. Cabinets, Glass-topped Boxes, 


and other Geological Requisites. 
THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET LONDON, E.C. 


THE BREWERS’ GUARDIAN : 


A Fortnightly Paper devoted to the Protection of Brewers’ Interests, 
Licensing. Legal, and Parliamentary Matters. 


Review OF THE MALT AND Hop Tranes; aNnD WINEAND Spirit TKADE 
REc~RD. 


The Organ of iue Country Brewers. 


“The Brewers’ Guardian ’’ is published on the evening of every alternate 
Tuesday, and is the only journal officially connected with brewing interests. 

Subscription, 16s. 6d. per annum post free, dating from any quar.er- -day. 
Single copies 1s.cach. Registered for transmission abroad. 


On the rst of every Month, Price Sixpence 
THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY. 
Edited by Jonn T. CarrinGTon, 
With the Assistance of 


Freperick Bonn, F Z.S. | RicHARD SouTHu. 
Epwarp A. Fitcn, F.L.S. J. JENNER Wer, F.L.S 
F. BucHANAN Wuire, M.D. 


! 


Contains Articles by | well-known Ejtomologists on all branches of the | 


Notes on 
there are Monthly 


rious or beneficial to Farm or Garden: 
urrence of Rarities, &c., 


Science; on Insects inj 
Habits, Life. Hi 
Lists of Duplicates and Desi lerata. 

WooncuT IL AT‘ONnS and occasional LirHoGRAPHED and CuRomo- 
LiTHOGRAPHED PLaTEs. 


SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 








OXYHYDROGEN LIMELIGHT. 
SEASON 1888—1889. 


For Prices of Highly Improved Steel Gas Cylinders, Compressed Gases, 


and other Apparatus, address— 


HOWARD LANE & CO., 


115, 116, 117 PALMERSTON BUILDINGS London, E.¢ 


THE ZOOLOGIST: 


A MONTHLY MAGAZINE OF NATURAL HISTORY. 


Chird Series. Edited by J. E. Harry F.L.S., F.Z.S., member cf the 
British Ornitholog ists’ Ur me aed + contains— 

Original Articles by well-known naturalists in every branch of zoology: 
habits of animals; arrival and departure of m‘gratory birds ; occurrence ‘of 
rare birds; distribution and migration of British fresh-water fish ; new or 
rare marine fish; local aquaria; British reptiles; British land and fresh 
water mollusca. with remarks onthe haunts and habits of the species; and 
other matters of general interest to those who delight in natural history. 


Reports of the Linnean, Zoological, and E ntomological Societies. Reviews 
of natural history books. Occasional translations frora fe reign zoological] 
journals of important and interesting articlesin various branchesof zoology 
There are occasional woodcuts. 


SIMPKIN, MARSHALL & CO.., Stationers’ Hall Court 


THE ‘“ HANSA,” 


Publishe | since 1864in Hamburg, is the only independent profess:onal paper 
in Germany dedicated exclusively to Maritime Objects. E ssay> Critiques, 
Reviews Reports, Advertisements. Strict eye kept upon the development 
of Maritime Affairs in every respect Every second Sunday one Number in 
4to at least ; frequent supplements and drawings. Subscription at any time; 
preceding numbers of the year furnished subsequently. Price 12s. for twelve 
months, Advertisements 4d. a linewidely spread by this paper; considerab « 
abatement for 3, 6, :2 months’ insertion. Business Office: Aug. Meye ar 
Dieckmann, Hamburg, Alterwall, 28. Edited by W. von Fregpar, M.R 
Hamburg, Alexander Street, &. 


NORTH BRITISH AGRICULTUR)ST, 


the chief Agricultural Journalin Scotland, circulates extersively an org 
Landowners, Farmers, Resident Agents.and others interested in the 
management of land throughout the United Kingdom 
The AGRICULTURIST is published every Wednesday afternoon in time 
for the Evening Mails, and contains Reports of all the principal British ard 


Irish Markets of the week. 
Thespecialattentionof Land Agentsisdirected tothe AGRICULTURIST1 


as one ofthe best existing papersfor Advertising Farms tobe Let and Estates 


for Sale. 

Advertisers addressing themselves to Farmers will find the AGRICUL - 
TURIST a first-class medium for reaching that Class. 

Price 3¢ By post 34d. Annual Subscription, payable in advance, 14s. 

Otfices—377 High Street, Edinburgh, and 145 Queen Victoria Street, 
London. E.C. Money Orders payableto C. and R. ANDERSON. 


On the rst of every Month, 


JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 
Edited by James BritTEN, F.L.S., British Museum. 


Contents :—Original Articles by leading Botanists. —Extracts, ar ¢ 
Notices of Booksand Memoirs.—Articles in Journals.— Botanica] News. — 
Proceedingsof Societies. 

Price 1s. 3d. Subscription for One Year, payable in advance, 125. 


London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 


Price Sixpence, Monthly, 24 pages 8vo, with occasional I}lustrations. 


Conducted id C. G. Barrett, J. W. Dovcias, W. W. Fow.er. M.A. 
F.L.S., R. McLacutan, F.R.S., E. SAUNDERS, F.L.S., and 
H. T. STAINTON, F. R.S. 


This Magazine, commenced in 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the British Isles. 

Subscription—Six Shillings per Volume, po:t free. 
mence with the June number in each year. 

Vols, I. to IX. ros. each to purchasers of complete sets : 
volumes may be had separately or together, at 7s. each. 

London: GURNEY & JACKSON (Mr. Van Voorst’s successors), 
1 Paternoster Row. 


N.B.—Communications, &c., should be sent to the Editors at the above 
address. 
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MESSRS. MACMILLAN & CO.’S NEW BOOKS. 


PUBLISHED FOR THE SMITHSONIAN INSTITUTION, WASHINGTON, U.S. OF AMERICA. 
A TABLE OF SPECIFIC GRAVITY FOR SOLIDS AND LIQUIDS. (Con- 
stants of Nature: Part I.) New Edition, Revised and Enlarged. By FRANK WIGGLESWORTH CLARKE, Chief 
Chemist, U.S. Geological Survey. 8vo, 12s. 6d. 


A NEW BOOK BY MR. FRANCIS GALTON. 
NATURAL INHERITANCE. By Francis Gatton, Author of “ English Men 
of Science: their Nature and Nurture,” ‘‘ Inquiries into Human Faculty and its Development,’? &c, With Illustrat 5 
and Diagrams. 8vo. [Next 


THE SCIENTIFIC PAPERS OF THE L ATE THOMAS ANDREWS, M.D., 
F.R.S., Vice-President and Professor of Chemistry, Queen’s College, Belfast. With a Memoir by P. G. TAIT, M.A.,, 
Sec. R.S.E., and A. CRUM BROWN, M.D., F.R.S., Professors in the University of Edinburgh. 8vo. loxt 7 


POPULAR LECTURES AND ADDRESSES. By Str Wttittam TuHomson, 
LL.D., F.R.S., F.R.S.E., &c., Professor of Natural Philosophy in the University of Glasgow, and Fellow of St. Peter's 
College, Cambridge. In 3 vols. With Illustrations. Crown 8vo. (Nature Series.) Vol. I., Constitution of Matter. 


[ Just ready 
MICROSCOPICAL PHYSIOGRAPHY OF THE ROCK-MAKING MINE 
RALS: AN AID TO THE MICROSCOPICAL STUDY OF ROCKS. By H. ROSENBUSCH. Translated and 
Abridged for Use in Schools and Colleges. By JOSEPH P. IDDINGS. Illustrated by 121 Woodcuts and 26 Photo- 
micrographs. 8vo, 24s. 


[ 
Lé 


WITH MAP AND 205 ILLUSTRATIONS. 

THE CIVILISATION OF aW DEN IN HE aa N TIMES. By Oscar 
MONTELIUS, Ph.D., Professor at the National Historical Museum, Sweden ranslated fron the Second Swedish Edition 
(Revised and Enlarged by the A thor), by the Rev. F. H. WOODS, B.D., Vie r of Chalfont St. Peter. With Map 
205 Illustrations, 8vo, 145. 


THE HISTORY OF MATHEMATICS, A SHORT ACCOUNT OF. By 


W. W. ROUSE BALL, Fellow and Assistant Tutor of Trinity College, Cambridge. and of the Inner Temple, Barrister-at- 
Law. Crown 8vo, Ios, 6:7. 


Tolume I., with Portrait, Ni , Price 2s. 


ENGLISH MEN ‘OF ACTION. 


Messrs. MACMILLAN & CO. have to announce the publication of a Series of Biozraphies under this title. Te will. bec 


fined to subjects of the British Crown who have in any capacity, at home or abroad, by land or sea, been conspicuous for their 
actions in its service. 
The Series will begin in February 1889, and will be continued monthly. The First Volume will be 
GENERAL GORDON. By Coronet Sir Witttam Butter. 
To be followed by 
HENRY THE FIFTH. By the Rev. A. J. CHURCH. [Ju Marc’. 
LIVINGSTONE. By Mr. Tuomas Hvucues. Ln April. 
LORD LAWRENCE. By Sir Ricuarp Temp te. In May. 
WELLINGTON. By Mr. Georce Hooper. [Zu June. 
The Price of each Volume will be Half-a-crown. 
The Volumes named below are either in the press or in preparation:— 


SIR JOHN HAWKWOOD. By Mr. F. Marion | MONK. By Mr. Jutian Corpert. 


CRAWFORD. DAMPIER. By Mr. W. CLrark RUSSELL. 
WARWICK, the KING-MAKER. By Mr. C. W. | CAPTAIN COOK. By Mr. Watrer BESANT. 

OMAN. CLIVE. By CotoneL Str CHARLES WILSON. 
DRAKE. By Mr. J. A. Frovupe. WARREN HASTINGS. By Sir AtFrep Lyati 
RALEIGH. By Mr. W. STEBBING. SIR JOHN MOORE. By Co_onet Maurice. 
STRAFFORD. By Mr. H. D. TRAIL. HAVELOCK. By Mr. ARCHIBALD ForBEs. 


MONTROSE, By Mr. Mowpray Morris. 
MACMILLAN & CO. LONDON. 
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NEW, RARE, AND INTERESTING MICROSCOPIC OBJECTS. 


Ss. d. 
Long. Section through Jaw and Teeth of Cat 6 o Group of Eggs of various Butterflies, Moths, &c. Ted peganenes +. 10 6 
Bacillus tuberculosis in Human Lung “ exe 3 © | Polycistina moving in Fluid—for Paraboloid on w- Z © 
Pediculus vestimenti. Male. Female. Egg, and Larva ... 3 © | Lacewing Fly, Chrysopa perla eve 20 
Glandular Stomach of Fowl—Stained and Injected ° eee eo. 2 9 | Water Beetle, Hygrotis elegans r 6 
Trichina spiralis in Human Lung, Long. and Trans. Sections-- Apterous Female Vapourer Moth ns ai oa ose wo & 6 

Stained ese ° . 1 9 | Parasite of Flying Fox, Nycteribia .. ote pres one se ow 2 6 
Aphis of Silver Fi ir, L achnus picc ese 1 6 Leaf and Sections of Moss, Sphagnum 20 
Ichneumon Fly and its Cocoon—opaque ... 1 6 | White Coral, H ydrophora rigida—Trans. Section. 1 6 
Ichneumon Fly and its Pierced Aphis—opaque 1 6 Radiate Plates from Myriotrochus rinkii “a 3 0 
Exuvium of Frog Fly, Eupteryx opaque ... Io Trans. Section of Human Hair Io 
Stinging Hairs on Leaf of Common Nettle—opaque ae m £08 Section Tooth of Myliobatis ... ie 
Hydra vulgaris ... r 6 


CLASSIFIED LIST OF 40,000 FIRST- CLASS OBJECTS. ILLUSTRATED CATALOGUE OF MICROSCOPES. 


Either of the above sent Post Free onapplication to 


W. WATSON & SONS, 313 HIGH HOLBORN, LONDON, W.C. 


OPTICIANS TO HER MAJESTY’S GOVERNMENT, ESTABLISHED 1837. 


Tifoeba ka, 


Called z  foholografihee- Sete) ook. 

Kisahnaud Comesa weeghing tet 
lrirdy fee cence; § traders once betveLeed fluctivres tortlavut 
the necessily of dark hoom er eemicals. 


Tlie Gastinan C2 G45; Oxford « Streci; 











CROSSLEY BROSG,, | 
imi 


ted, 


cutting, &c 


L 
MANCHESTER. 





2-MAN TO 100 H.P. INDICATED. 
Suitable for Country Mansions. 


OVER 27,000 SOLD. 


(518 


CROSSLEY'S 
| &” S-ENGIN E. 
CROSSLEY’S 

NEW COMBINATION | 

‘ 

5-MAN “OTTO” AND PUMP, | 
Pump can be disconnected at pleasure, and 
Engine used for other purposes, such as driving 
amateur's workshop, laundry machinery, chaff- 


“OTTO” 





For Particulars of POLARISCOPES 
and MICRO-POLARISCOPES for 
mi Screen Projection, LANTERN: MI. 
CROSCOPES, OPTICAL and ELEC: 
rRIC LANTERNS, SLIDES, &c.,see 
Catalogue, 4 Stamps. 


Scientific Apparatus of every Descrip- 
tion for Colleges, Institutions, &c. 


NEW NICOL PRISM POLARISCOPE FOR PROJECTION. Se? terete polanccepe 

















MAELO” | 


NEWTON BCO 
WAWERS 
LONOUON. 


L 


it + mT 
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Silver Medal Inventions Exhibition 1885 


NEWTON & CO., 


Manufacturing Opticians to the Queen 

and the Government, Agents by Ap- 

pointment to the Science and Art Dept. 
Fieet Street, Lonvon. 











8 : 
LA A 





he City of London, and Published ie 
np Sons, Limitep, at 7 and 8 Bread Street Hill, Queen Victoria Street, in t : 
Sana tyr Coane nals Law anD Co., at the Office, 112 Fourth Avenue, New York. —Tuurspay, January 24. 1889. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


‘* To the solid ground 
Of Nature trusts the mind which builds for aye.” —WoORDSWORTH. 








No. 1005, VOL. 39.] THURSDA 











Y, JANUARY 31, 1889. 


[PRICE 15 CENTS. 











Registered as a Newspaper at the General Post Office.] 


[All Rights are Reserved. 





ELECTRIC LANTERNS, 


Bouble-fronted, made entirely of Brass, 










For Diagram and Spectrum Work, 
£35 15s 
As made for Oxford University. 





ELECTRIC MICROSCOPES. 


SCIENTIFIC AND PHYSICAL 
APPARATUS 


OF EVERY DESCRIPTION, 
New Catalogue, 144 pp:, 6d. 


OPTIGAL LANTERNS 


AND SPECIAL APPARATUS FOR PROJECTION. 
New Lllistrated Catalogue, 6d. 


LANTERN SLIDES 
OF ASTRONOMY, GEOLOGY, PHYSIOLOGY, 
&c., &c. 

Catalogue, 34. 
NEWTON & CO., 
Manufacturing Opticians to the Queen and : 
the Government. Agents by Appoint. i>, : 
ment to the Science and Art Depart nent. Ra 


3; FLEET STREET, LONDON. — 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY 
ST. TIBB’S ROW, CAMBRIDGE. 
SEIS MOGRAPHS 
From the Designs of Prof. J. A. EWING. 
A fully-illustrated Description will be sent on application. 
Now Ready, Vol. IX. 
Price to Subscribers 21s. per Yearly Volume, post free. 


THE JOURNAL OF PHYSIOLOGY. 


Edited, with the Co-operation in England of Prof. W. RUTHERFORD 
F.R.S., of Edinburgh, Prof. J. BURDON-SANDERSON, F.R.S., 
of Oxford; and in America of Prof. H. P. BOWDITCH, of Boston: 
Prof. H. NEWELL MARTIN, F.R.S., of Baltimore; Prof. H. C. 
WOOD, of Philadelphia, 


By MICHAEL FOSTER, M.D., F.R.S. 


Che Company are now prepared to make drawings, woodcuts, andlitho- 
graphic plates, both coloured and uncoloured, from microscopic or other 
specimens ; also by means of photography to make reproductions in photo- 
gravure, type blocks, photolithography, and various other processes. 

Che Company areappointed Agentsfor the Microscopes of Zeiss. 

A Catalogue will be sent on application, of the instruments used in 
Physical, Botanical, and Physiological investigations which are manu- 
factured by 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 


ST. TIBB’S ROW, CAMBRIDGE. 








BROWNING’S DISSECTING MICROSCOPE 






This Instrument has a Rack Adjustment, I-inch, 43-inch, and 
1-inch Dividing Powers, Live Cage, Adjustable Mirror, and 
Stage Condenser. 


Price, Complete, in Mahogany Case, 20s. Carriage free, 2 
New Illustrated Catalogue of Microscopes Post free. 
JOHN BROWNING, 
63 STRAND, LONDON, W.C. 


~ NEGRETTI AND ZAMBRA’S | 
OPERA, RACE, & FIELD GLASSES, 


OF EVERY DESCRIPTION. 


_ 
© 





USEFUL AND 
ORNAMENTAL, 
‘SaquvMdn 
ANV VANIND ANO 


———— CL 
Barometers, Microscopes, Telescopes, 
Magic Lanterns, &c., &c. 


Illustrated Price Lists posted free to all parts of the Worid 


NEGRETTI & ZAMBRA, 


OpTicIANS AND SCIENTIFIC INSTRUMENT MAKFRS TO THF QUIEN, 
HOLBORN VIADUCT, E.C. 
Branches:—45 CORNHILL; 122 REGENT STREET, 





Photographers at the CRYSTAL PALACE. 
N. and Z.’s Large Illustrated Catalogue, 1200 Engravings, Price 5s. 6d. 
Telephone No. 6583. Telegraphic Address, ‘* Negretti, Londen.” 
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ST. THOMAS'’S HOSPITAL 
MEDICAL SCHOOL, 
ALBERT EMBANKMENT, LONDON, S.E 


TWO ENTRANCE SCIENCE SCHOLARSHIPS of 125 Guineas and 
£60 respectively, open to ail First-Year Students, will be offered for Compe- 
tition in SEP 1 EMBER 1889. 

Special Classes are held throughout the Year for the PRELIMINARY 
SCIENTIFIC and INTERMEDIATE M.B. Examinations of the Uni- 
versity of London, and may be joined at any time 

Entries may be made to Lectures or to Hospital Practice, and Special 
Arrangements are made for Students entering in their Second or subsequent 
Years ; also for Dental Students and for Qualified Practitioners. 

Prospectuses and all Particulars may be obtained from the Medical 
Secretary, Mr. GzorGe RENDLE. 

E. NETTLESHIP, Dean. 





GUY'S HOSPITAL MEDICAL SCHOOL, 
UNIVERSITY LONDON PRELIMINARY SCIENTIFIC 
(M.B.) EXAMINATION, 

Instruction is given in all the subjects of the above Examination :t 
GUY’S HOSPIIAL during the Winter and Summer Sessions. The Fee 
for the whole Course is ro Guineas. ‘The Classis not confined to Students 


of the Hospital. | 
For further particulars, 


OF 


apply to the Dean, Guy’s Hospital, Southwark, 


MANCHESTER MUSEUM, 
OWENS COLLEGE. 

The Trustees of the Museum are prepared to appo-nt 
Museum at a Stipend of £2:0 per Annum. 

He will have char Be, under the control of a Committee, of the C« 
of Natural History, including the Collections of Zoology, Botany, 
and Mineralogy. 

A full statement of the details of the duties of the Office may 
on application to the REGISTRAR. 


a Keeper of the 





llections 


be obtained 


Applications with Testimonials must be forwarded, under cover, to the 
REGISTRAR, on or before FEBRUARY * 
HENRY W M. HOLDER, M.A., Registrar. 





GOVERNMENT GRANT of £4000 for the 


Promotion of Scientific Rese arch.—Applications tor the Year 1889 to be 
considered at the Annual Meeting of the Government Grant Committee 
must be forwarded to the SECRETAKIES, Royal Society, 3urlington 
House, London, W., marked ‘‘ Government Grant,” before MARCH 1, 


and must be written upon Printed Forms which may be obtained of | 


the AssIsTANT SECRETARY. 








B.Sc. (Lond.).—Physics, Chemistry, Botany. 


Can also take Mathematics and Drawing. Age 32. “leven Years’ 
Experience in a Large Public School. Desires Re-enga gement.—Apply, 
“DD,” Nature Office, 29 Bedford Street, Strand. 

STAM PS. . — Wanted an Old Collection, 
Big or Small ; 1 Price given. —DuNDANION, Moffat, N.B. 


OXYHYDROGEN LIMELIGHT. 
SEASON 1888-1889. 


For Prices of Highly Improved Steel Gas Cylinders, Compressed Gases, 
and other Apparatus, address— 


HOWARD iLANE & C0., 


115, 116, 117 PALMERSTON BUILDINGS, London, E.C. 








Mathematica! Instrument Manufacturer to H.M. Government, Council of 
India, Scienceand Art Department, Admiralty, &c. 


Mathematical, Drawing, and Surveying Instruments 
of Every Description, 


Of the Highest Quality and Finish, atthe most Moderate Prices. 
Illustrated Price List Post Free. 


W. F.S. obtained the only Medal in the Great Exhibition of 1862for 
Excellence of Construction of Mathematical Instruments, and the only 
Gotp Mepat in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Address:—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


Geology, | 


q LIVING SPECIMENS FOR THE MICROSCOPE, 


GOLD MEDAL awarded at the FISHERIES EXHIBITION 
| THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHAM, 


Who last week sent to his subscribers Choano flagellata, with sketch and 
description. He also sent out Floscularia, Proales parasita, Trout Fry 
Clathrulina elegans, Limnias ceratophylli, Brachionus pala, Melicerta 
ringens, Stephanoceros, Stentors, Volvox globator; also Amoeba, Hydra 
Vorticella, Crayfish. and other Specimens for Biological Laboratory work, 
Weekly announcements will be made in this piace of Urganisms 1, P 


is supplying. 
Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for Subscription of £1 1 
or Twelve Tubes for ros. 6d. 


Portfolio of Drawings, Eleven Parts, 1s. each. 


SCIENTIFIC APPARATUS & MATERIALS, 
PHOTO DRY PLATES, LENSES, CAMERAS, 
SENSITIZED PAPER, &c., &c. 

ELECTRIC BELLS, INDICATORS, 
|; WIRES, BATTERIES, COILS, INDUCTION MACHINES, 

| And every New Invention soon as Ready. 


| Telescopes, Microscopes, and New Patent Aneroii 
Barometers, &c. 
Makers, and save all Intermediate Profit 


Buy of the Actual 
Send for our Illustrated Catalogues of any Section before Purchasing 


Goop TrabE Terms FOR CHEMISTS AND OPTICIANS, 


H. DALE & Co., Ltd. (Henry J. Dale, Manager), 


__26 LUDGATE HIL L, E. C. 


~ SEISMOGRAPH ol 


(GRAY—MILNE). 
STANDARD ELECTRIC INSTRUMENTS 
(SIR WILLIAM THOMSON’S). 
For Price and all Particulars apply to Maker, 


JAMES WHITE, Optician, 


209 SAUCHIEHALL STREET, GLASGOW. 


F. H. BUTLER, M.A.0xon., A.R.S.Mines, &,, 
NATURAL HISTORY AGENCY, 
148 BROMPTON ROAD, LONDON, 8.W,, 


NEAR THE BRITISH NATURAL HISTORY MUSEUM. 


MR. BUTLER having secured the unique COLLECTION OF WEN 
LOCK AND OTHER FOSSILS belonging to the late Joun Gray, Es 
of Hagley, Worcestershire, is now offering them for sale singly or in set 
The Collection is replete with exquisite examples of Crinoids, Trilobites 
Corals, and Mollusca, carefully worked out from the matrix, and exhibiting 
full details of sculpture and habit. No other such opportunity has eve 
been afforded to Museums and the scientific world, of obtaining specimen 
of equal beauty and rarity. 

Numerous Species from the Wright, Holl, Mantell, and other Collection 
are also in stock. Collections of Fossils, of from 100 to 10,000 Species @ 
more, can be supplied to order. 


SECOND EDITION. 
GRIFFIN’S 


CHEMICAL HANDICRAFT 


PRICE 4s. 7d, POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS ; 


ILLUSTRATED, CLASSIFIED, DESCRIPTIV! 
Demy 8vo, 480 pp., Illustrated with 1600 Woodcuts. 
Most Complete and Cheapest List of Apparatus. 


JOHN J. GRIFFIN Anp SONS, 22 GARRICK STREE! 
LONDON, W.C. 
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HICKS, 


Wholesale Manufacturer of 


THE NEW PATENT 
WATKIN 
on BAROMETER. 
SOLE MAKER: 

All kinds of Meteorological Instruments, &c., 
8, 9, & 10 Hatton Garden, London, F.C. 


JAMES J. 


Established tts 2. 
OPTIMUS Mag xic Lantern is efficient for exhi- 
with Rack. 


bitions. achromatic, 


The Lens is 
Compound Condenser of 4-inch diameter. Three- 
Wick Refulgent Lamp, yielding a_ brilliantly- 
illuminated picture, >> nplete in Box.. %l 130 


Mahog zany outside B idy (Panelled Door, 





Brass Stages, and Sliding Tubes) . 4 20 

Russiz an Iron Body (Brass Sliding Tube “a 250 
*OPTIMUS” BIUNIAL L ANTERN, 
Panelled Mahogany Body, Japanned 
Stages and ‘lubes, Achromatic Phote 


ase hend Lenses, Compound Condensers, £5 12s. od. Brass : 
Fittin ee sis 8 0 
PTIMUS TRIPLE x; "ANTERN, “Brass F. ittings ae 


99 HATTON 
HARVEW 











Recently P ished, Post Free for Four Stantp 
W. panne & og ls sath amie se! and — ific B wn 
p2 valuable and important Works on 
MAMMALIA, ORNITHOLOGY, FAUNAS, ZOOLOGICAL 
VOYAGES 
Forming a portion of the Stock of— 
WwW. W ee )N, S ien tic Bo rs, 
inna Den vo, "_—————s aoe 
A MONOG RAPH 
OF THE 
_-yeqnaad ee AND USTILAGINEE.. 
“OG tio S sa fof hei Bree ne votes Culture. 
By C HARL ES B. Leiatahisepunigae, F.LS., M.B:CS. 
Li arene KEGAN PA oa. as sc a ‘& co. 


MOORE 3B R Oo s., 
Osteologists, Disarticulators, &c., 
t5 KREMLIN DRIVE, LIVERPOOL, 
Have Orenep a CENTRAL SHOWROOM art 
49 HARDMAN STREET, LIVERPOOL 


(Near the Philharmonic Hall, opposite the Church for the Blind), 
WHERE OSTEOLOGICAL SPECIMENS, &C., MAY BE INSPECTED 





NATURE 





DISCOUNTS to TRADE ONLY. 


PERKEN, SON, & RAYMENT. “OPTIMUS. ” to 
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Further Particulars on Application 


“THE ANEROID OF THE FUTURE.” 


| 
| 
} 
{ 





Catalogue Free. 


ENLARGING 
APPARATUS. 


Russian Iron Body, 4- 
wick Refulgent Lamp 

Compound Condenser, 
Mahogany Camera Front, 


Long-extension Bellows, 
Rack and Pinion Adjust: 
ment, so that Op rator’s © 
own Lent may be used. 
75/- 7/6 110/- 
sinch. 6 ine he 7 inch 


GARDEN, LONDON, E.C. 





NEW ADDRESS. 


@ PEAKE, 


6 CHARING CROSS ROAD, W.C., 


Manufacturers of Physical Apparatus for Schools and Colleges. 
List of School Apparatus approved by the SCIENCE and ART DEPARTMENT, Free on Application. 


MINERALOGY AND GEOLOGY. 


SPECIAL AND TYPICAL COLLECTIONS FOR STUDENTS, 
LECTURERS, AND MUSEUMS. 
EVERY REQUISITE FOR PRACTICAL WORK, CABINETS, 


CASES, APPARATUS OF ALL KINDS. 
The Largest Stock in England of Rocks, Rock-Sections, 
Minerals, Fossils. 


' Catalogues and Lists now ready, Free, of 


JAMES R. GREGORY, 


8 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 
GEOLOGICAL COLLECTIONS, 


Comprising Fossils, Minerals,and Rocks, labelled with Name, Locality, 
and Geological Position, in Mahogany Cabinets. 
zoo ditto, sos. The best value obtainable. 


Micrz-Sections of Rocks in great variety. Cabinets, Glass-topped Boxes, 
and other Geological Requisites. 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
we NEWGATE STREET LONDON, E.C. 


‘MADE WITH BOILING WATER. _ 


EPPS’S 


CRATEFUL—COMFORTING. 


COCOA 


MADE WITH BOILING MILK, 


roo Specimens, 255. ; 
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NOW COMPLETE. 


THE ENCYCLOPADIA BRITANNICA. 


NINTH EDITION. 
In 24 Volumes, 4to, Price in Cloth, Gilt Top, £436; or in Half-morocco, £44. 
Prospectus on application. 


MISS CLERKE. 
A HISTORY OF ASTRONOMY during the NINETEENTH CENTURY, 
By A. M. CLERKE, Second and Enlarged Edition. In 1 Vol. Post 8vo, Price 12s. 6d. 
**Since the, publication of Prof. Newcomb’s ‘ Popular Astronomy,’ in 1878, this is undoubtedly the most remarkable work o 
a popular character that has appeared in this country on the subject of astronomy.” —/’ilosophical Review, 
P. Gy TATE. 
PROPERTIES OF MATTER. By P. G. Tait, M.A., Sec.R.S.E., Professor of 
Natural Philosophy, University of Edinburgh. In 1 Vol., Crown 8vo, Price 7s. 6d. 
The work is (with the exception of a few isolated sections) intended for the average student, who is supposed to havea 
sound knowledge of ordinary geometry, and a moderate acquaintance with the elements of algebra and of trigonometry. 
J. K. INGRAM. 
A HISTORY OF POLITICAL ECONOMY. By J. Kells Ingram, LL.D. 
Senior Lecturer, Trinity College, Dublin. In 1 Vol., Post 8vo, Price 6s. 


** Dr. Ingram has succeeded in compressing into a relatively small space the results of wide reading, and succeeded in the far 
more unusual feat of doing so in a particularly interesting manner. He has furnished a bibliography of political economy of 
genuine worth, accompanied by a good deal of concise and ever careful criticism.” —A¢heneum. 


A. C. GUNTHER. 


THE STUDY OF FISHES. By Albert C. L. G. Gunther, M.D., Ph.D., F.R.S. 


Illustrated with 320 Wood Engravings. In 1 Vol., Demy 8vo, Price 245. 

‘* Dr. Giinther’s recently published ‘ Introduction to the Study of Fishes’ fully sustains the high reputation of the author. T 
the exceptional opportunities of research he has had as Keeper of the Zoological Department of our great national collection, Dr. 
Giinther adds the indispensable qualities of a philosophic habit of generalizing from facts, and a logical method in drawing out and 
stating his conclusions. No one 1s entitled to speak with higher authority in this special department of natural history.” —Sat«rda 
Review. 


Edinburgh: ADAM & CHARLES BLACK. 


ROPER &- DROWLEY'S NEW BOOKS, BLACKIE’S SCIENCE TEXT-BOOKS. 


, " , ma — eP eF > 9 Adapted to he 26 re. é 's of OJ , tio s of the Scienti 
“SHOULD FIND A PLACE IN EVERY LIBRARY” | A00CE 1 the K aang yp Pherae ia iatcacina 


Beautifully Illustrated with Coloured and other Plates, from INORGANIC ‘CHEMISTRY, Theoretical 


Drawings by well-known Fellows of the Royal Astronomical and Practical. With a Course of Chemical Analysis and 











Society. . . ; —— ; , a Series of Examples in Chemical Arithmetic. By Prof. 
In Crown 8vo, Cloth Extra, Gilt Top, Price 7s. 67. A. HUMBOLDT SEXTON. Feap. 8vo, Cloth, 2s. 6d. 
PLANETARY and STELLAR STUDIES. [Just published. 
By J. ELLARD GORE, F.R.A.S., &e. OUTLINES OF NATURAL PHILO. 
‘* Probably few books give in a small space so interesting an account SOPHY : a Text-book of Elementary Physics. By P rof. 
. . We cannot refrain from giving a word of praise to the numerous EVERETT. Enlarged Edition. Cloth, 4s. 
yr wars which are all exceedingly accurate and well executed.’’— “A book of great merit; ,it possesses all the systematic 
““Terse and telling style... . .Abounds with instruction.”—Dai/y | arrangement and lucidity of the author’s former publications.”— 
acs = -. ee i . ‘ Athenaum. 
‘* Popular yet exact exposition.. . . . We know of no volume better P % 
calculated to awaken interest.’’—Dazly News. EARTH KNOWLEDGE > a Text book of 
** Will be welcomed by everyone.” —Research. Physiography. By W. J. HARRISON and H. R 
‘** Readable and interesting. . . . . Cuts are excellent... . .Apieasant | WAKEFIELD. Part I., Elementary, 1s. 6¢.; Part II, 
book.” —Life Lore. af ase at ge , 
** Very beautifully executed plates, and the literary style pleases us as | oe 4.Gvanced, 25. : h 
much as the devout spirit.”— Wesley Naturalist. | Carefully compiled, and the grouping of facts and the 


a weed “ae a : general arrangement will cause the volume to take a very 
New Edition, Enlarged, Beautifully Bound and Illustrated, useful place.”—Schoolmaster. 


designed to interest Non-Microscopists, Price 2s. 6d. ELEMENTARY TEXT-BOOK OF DY- 
MY MICROSCOPE and SOME OBJECTS | “namics AND HYDROSTATICS. By R. H 
from MY CABINET. A Simple Introduction to the PINKERTON, B.A. (Oxon.). Cloth, 3s. 6d. 
Study of the Infinitely Little By “A QUEKETT ‘* The fundamental units are thoroughly well explained, an¢, 
CLUB MAN, which is saying a great deal, they are used consistently through: 
A dainty production ; giving some account of the instrument itself,and | oyt, In fact, from a mathematical point of view, the book 
the wondrous teaching to be obtained by its means.”—School Guardian. leaves nothing to be desired.” —Wature. 
Companion Volume to ‘‘ My Microscope,” Price 2s. 6d. | AN ELEMENTARY TEXT-BOOK OF 
MY TELESCOPE and SOME OBJECTS PHYSIOLOGY. By J. M’GREGOR-ROBERTSON, 
it SHOWS ME. A Simple Introduction to the Glories of |, M-A., M.B. ~_ 45. ii — 
the Heavens. By ‘‘A QUEKETT CLUB MAN.” _ ‘A good system of arrangement, and clear expressive exp . 
“ ne ie whe pe ; schi tion distinguish this book. ‘The definitions of terms are remark 
A pleasant little essay for the young amateur astronomer, which is alto- 2 f hich A ag 
gether as brightiy written and as prettily illustrated as its companion, ‘My | ably lucid and exact, a matter of the highest importance in 4 
Microscope.’ No one in possessivn of his first telescope. . . . could desire | work of this kind. The woodcuts and explanatory diagrams 
a better introducti n to the heavens."— Saturday Review. are numerous and good.” —Saturday Review. 


London: ROPER & DROWLEY, 11 Ludgate Hill, E.C. London: BLACKIE & SON, 49 and 50 Old Bailey. 
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SUBSCRIPTIONS TO “NATURE.” 
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To the United States, the Continent, &c. :— 
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a en ae eer eer pe 
Sn a ee ee ee ee 
UNE se le ee 





Money Orders payable to MACMILLAN & CO. 
OFFICE: 29 BEDFORD STREET, STRAND, W.C. 





Diary of Societies. 
LONDON. 


THURSDAY, JANvary 31. 
Rovat Society, at 4.30.—On Isoétes lacustris, Linn.; J. B. 
On Auto-infection in Cardiac Disease : Dr. C. Wooldridge. 
SANITARY INSTITUTE, at 5.—The Worm Parasites of Human Food: Prof. 
F. Jeffery Bell. 
Rovat. INSTITUTION, at?3.—The Metamorphoses of Minerals: Prof. 
J. W. Judd, F.R.S. 


Farmer.— 


FRIDAY, Fepsrvary 1. 
GEo.oaists’ ASSOCIATION, at 7.30.—Annual Meeting. 
RovaL INSTITUTION, at 9.—The Life-History of a Marine Food-Fish: 
Prof. W. C. McIntosh, F.R.S. 


SATURDAY, Fesrvary 2. 
Rovat INSTITUTION, at 3.—The Character of the Great Composers and 
the Characteristics of their Works (with Illustrations on the Pianoforte) : 


Prof. Ernst Pauer. 
SUNDAY, Fesrvary 3. 


Sunpay Lecture Society, at 4.—What Dreams are made of; Somnam- 
bulism and Mesmerism, and Allied States of the Brain: Dr. Andrew 


Wilson, F.R.S. 
MONDAY, FeEprvary 4. 
Victoria INSTITUTE, at 8.—The Factors of Evolution in Language; J. J. 
Murphy.—Intelligence among the Aborigines of Australia: Dr. Fraser. 
Roya. INSTITUTION, at 5.—General Monthly Meeting. 


TUESDAY, Feprvary 5s. 

ZoOoLoGIcaL SociETy, at 8.30.—On the Species of Batrachians of the Genus 

er a songs confounded under the Name of R. maculatus: G. A. 
Boulenger.—Characters of some New Species of Birds of the Family 
Dendrocolaptide: P. L. Sclater.—On some New Species and a New 
Genus of Araneidea: Rev. O. P. Cambridge. 

Society oF ARTs, at 8.—Manufacture of Sevres Porcelain: 
Garnier. 

INSTITUTION OF CivIL ENGINEERS, at 8.—The Working of Steep Inclines 
on Railways; Meesrs. Carruthers, WwW ilson, and Maxwell. (Discussion. )— 
Some Canal, River, and other Works in France, Belgium, and Germany : 
L. F. Vernon Harcourt.—Ballot for Members. 


Edouard 


Rovat INSTITUTION, at 3.—Before and after Darwin, II., Evolution: 
Prof. George John Romanes, F.R.S. 
University COLLEGE BroLocicat Society, at 5.—Fissiparity : Dr. W. B. 


Nenham. 
WEDNESDAY, Fepsrvary 6. 

GeoLocicaL Society, at 8.—On the Occurrence of Palzolithic Flint 
Implements in the Neighbourhood of Ightham, Kent, their Distribution 
and Probable Age: Dr. Joseph Prestwich, F.R.S.—On the Cotteswold, 
Midford, and Yeovil Sands, and the Division between Lias and Oolite; 
S. S. Buckman. 

ENTOMOLOGICAL SOCIETY, at 7. 

THURSDAY, Fesrvary 7. 

RovaAt Society, at 4.30. 

LINNEAN Society, at 8.—Revision of the Echinoidea: Prof. P. M. 
Duncan, F.R.S.—New British Parasitic Acari: Dr. A. D. Michael. 

CHEMICAL Society, at 8.—Researches on the Constitution of Azo- and 
Diazo- Derivatives, Part V.: R. Meldola, F.R,S., and G. T. Morgan.— 
Résumé of Researches on the Laws of Substitution in the Naphthalene 
Series : H. E. Armstrong, F.R.S.—The Action of Bac Acid on Anthra- 
cene: A. G. Perkin.—Note on Methy! Fluoride: N. Collie. 

Rovat INsTITUTION, at 3.—The Metamorphoses of Minerals : Prof. J. W. 

Ss. 


Judd, F.R. 
FRIDAY, Fesrvary 8. 
RovAaL ASTRONOMICAL SOCIETY, at 3.—Anniversary. 
INSTITUTION OF CiviL ENGINEERS, at 7.30.—Flexible Wheel-Bases of Rail- 
way Rolling-Stock : J. D. Twinberrow. 
Rovat INSTITUTION, at 9.—Electrostatic Measurement : 
Ss. 


Thomson, F.R. 
SATURDAY, FeEsruary 9. 
Puysicat Society, at 3.—Annual General Meeting.—On Physico-Geo- 
metrical Models: Prof. A. S. Herschel. 
RovaAL INSTITUTION, at 3.—The Character of the Great Composers and the 
Characteristics of their Works (with Illustrations on the Pianoforte): 
Prof. Ernst Pauer. _ oBae ; 


Sir William 


| 

















Nervousness 
Horsford’s Acid Phosphate, 


A NERVE FOOD. 


Nervous diseases are often due to 
a diminution of the phosphates which 
exist in every fibre. The Acid Phos- 
phate supplies the phosphates, and relieves 
nervous exhaustion. 


Dr. C. J. Denny, M.R.C.S., Blackwater, Hants, 
says: “I prescribed it in cases where the chief faults 
of health appeared to be want of nerve nutrition, with 
marked benefit.” 


Dr. SPENCER T. SmMyTH, L.R.C.P., Forest Hill, 
Tyson Road, London, says: “I have given it in 
nervous disorders where phosphoric acid is indicated, 
particularly in cases of nerve prostration, and find it 
a valuable remedy.” 





Descriptive pamphlet post free on application to 


Rumford Chemical wets, Providence, RI, U.S.A. 


BEWARE OF SUBSTITUTES AND 
IMITATIONS. _ 


GILCHRIST LANTERNS 


CHEMICAL & ELECTRICAL EXPERIMENTS. 


As used by Wm. Lant CarpenTER, Esq., B.A., and Prof. Forpgs, Free 
Trade Hall, Manchester, before 5000 people. 


HUGHES'S PATENT ROTARY TRIPLE Combination 
Optical Lantern for Electric or Limelight, fitted with a new form of powerful 
Oxyhydrogen MICROSCOPE with Highest-class Objectives, showing 
Eye of Fly 18 feet in diameter. 

The GILCHRIST Lanternfor PHYSICAL EXPERIMENTS 
and SPECTROSCOPE Work, and OPTICAL LANTERN for 
Diagrams, &c. This magnificent Instrument will give perfect marginal 
definition. Suitable for Colleges and School Demonstration. 

MICROSCOPE ATTACHMENT for adapting to any Lantern. 
New Pattern, £ 

DIRECT NICOL PRISM POLARISCOPE. 

PATENT PAMPHENGOS gives 12-feet Pictures. B. J. MALDEN, 
Esq., compare it to the Limelight. - 105, 

The DOCWRA TRIPLE. Finest Instrument inthe World. Prize 
Medal, Highest Award, Photographic Exhibition. 

BIUNIALS. Elegant Brass Fronts, complete Outfits, Gas-bag, &c., 
415155. 60,000 Slides, 300 Lecture Sets, Science Lectures, &c. C capest 
and Best for High-class Work. Illustrated Catalogue, 300 pages, 15. ; 
Postage, 3d. ; ditto Pamphlets, 3d. 


W. C. HUGHES, 


Patentee, Inventor, and Specialist, 
BREWSTER HOUSE, MORTIMER ROAD, KINGSLAND, LONDON, N., 


Inventor of the Giant Aphengescope, Optical and Physical Apparatus 
of the Highest Class. 


LANTERN NOVELTIES. 


Twelve Geological Transparencies of the Isle of Mull. Post free, 125. od. 


Four Petrological Photo-Microcraphs of a Basaltic Dyke, paning the 
cooling from edge tocentre. Post free, 45. 


EDWARD WARD, F.R.M.S., 
249 OXFORD STREET, MANCHESTER. 











THE ZOOLOGIST: | | 


A MONTHLY MAGAZINE OF NATURAL HISTORY. | 
| 


Third Series. Edited by J. E. Hart ING, F.L.S., F.Z.S., member of the 
British Ornithe logists’ Union; contains— } 
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SIMPKIN, MARSHALL & CO., Stationers’ Hall Court. 


THE ‘* HANSA,” 


rg,is the only independent professional paper 
sivelyto Maritime Objects. ssays, Critiques, 
Strict eye kept upon the development 
E very second Sund ay one Number in 
awings. Subse riptionat any time; 
sequently. Price ras. for twelve 
ys ooend by this paper; considerable 
Busi ness Office: Aug. Meyer and 
dited by W. von Freepsr, M.R. 
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JOURNAL OF BOTANY, 


BRITISH AND FOREIGN 
y James Britten, F.L.S., British Museum. 


Edited t 


tanists.—Extracts, 


Articles by lea e B ‘ 
als.— Botanica] News.— 


rs.—Articles in Jourr 





r f rOr 


e Year. payable in advance, 128. 


London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 





Price S e, Mor ' 1m 
i x 4 pag w na! Illustrations 
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THIS 
MEDICINE 





Is unequalled in the Cure of al! Disorders of the LIVER, 
STOMACH, KIDNEYS AND BOWELS A Great PURI. 
FIER of the BLOOD: a Powerfu] Invigorator of the 
System. if suffering from WEAKNESS AND DEBILITY, 


and is unequalled in Complaints incidental to Females | 
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The Providence Mills Spinning Co., 
Bradford, Yorks. 
Please name *“* NATURE.” 


Bxcellent Copies of the actual, natural Handwriting, also 
of Drawings, Music, even o: elaborate Sketches, Pro- 
grammes, Plans (up to Double-Elephantsize), Shorthand yand 
Type- Writing are easily, quickly, andcheaply produced by the 


AUTOCOPYIST 


Very fluidink, used with ordinary pen and paper. Auto-Circulars resemble 
written letters. Used atthe House of Lords, &c 


AUTOCOPYIST DEPT. (A.E.T.Co., La.), 


London Wall, Londor, and 52 Princess Street, Manchester. 


MINERALOGY AND GEOLOGY. 





Mr. HENSON, 7 REGENT STRE (late 277 1), 
vites inspect fs EXCEEDINGLY CHOICE CORNISH. MINI 
RALS nsisting PCALCIT S FROM THE CELEBRATED HERODSFOO!1 
MINI R UTI LITE, IRIDE SCI NT F AHLERZ, GUETHITI 
and 1 nvsTats of CASSITERITE Raitingiabi 

From Cl MB! RLAND: FINE EXAZIPLES of the VERY INTER- 

ESTIN( “BUTTERFLY” TWIN CRYSTALS OF CALCITE 
VITHI TES, GREEN AND OTHER FLUORS. 

RHABDOPHANE. 
S ELLITE. FORESITE EPISTILBITE, THORITE I 
SERIES OF POLISHED AGATES. 
Specimens sent on Approv 
LLECTIONS for STL ‘DE NTS, PROSPE CTORS, and MUSEUMS 
ESSONS EN IN MINERALOGY. BLOWPIPE CASES AND 
F ARATUS. GEM STONES. Catalogues Free. 
SAMUEL HENSON, 97 Regent Street, London, W 


(A FEW DOORS FROM ST. JAMES’S HALL.) 
re J 1240. 
Z 134 


RICHARD ANDERSON & CO., 


Successors to SANDERSON & CO. (Estab 
TEEN. 


lished 1852). 


Contrac ended mernnient 


Patronized by H.M. the QL 






SELLS, 
C.y 6eC.; 
SHAFTS 


ELECTRIC 
SPEAKING-TUBES, & 
CHURCH-SPIRES AND CHIMNEY- 
REPAIRED. 
EIGHT FIRST-CLASS PRIZE MEDALS. 
Price-Lists Post Free. 
22 Kirkgate Buildings, Huddersfield 
LEADENHALL HOUSE, 101 LEADENHALL STREET, 
LONDON, E.C. 


Telegrams—"‘TONNERRE LONDON.” 
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MESSRS. MACMILLAN & GO.'S NEW BOOKS. 


PUBLISHED FOR THE SMITHSONIAN INSTITUTION, WASHINGTON, U.S. OF AMERICA. 

A TABLE OF SPECIFIC GRAVITY FOR SOLIDS AND LIQUIDS. (Con- 
stants of Nature: Part I.) New Edition, Revised and Enlarged. By FRANK WIGGLESWORTH CLARKE, Chief 
Chemist, U.S. Geological Survey. 8vo, 12s. 6d. 

A NEW BOOK BY MR. FRANCIS GALTON, 


NATURAL INHERITANCE. By Francis Gatton, Author of “ English Men n 
of Science: their Nature and Nurture,” ‘‘ Inquiries ‘into Human Fac ulty and its Development,” &c. With Illustratior 
and Diagrams, 8vo. [Next x eh, 


THE SCIENTIFIC PAPERS OF THE LATE THOMAS ANDREWS, M.D., 
F.R.S., Vice-President and Professor of Chemistry, Queen’s College, Belfast. With a Memoir by P. G. TAIT, M.A, 
Sec. R.S.E., and A. CRUM BROWN, M.D., F.R.S., Professors in the U niversity of Edinburgh. 8vo. 18s. [Mext weed. 


POPULAR LECTURES AND ADDRESSES. 3y Str WiutiraM * MOMSON, 


LL.D., F.R.S., F.R.S.E., &c., Professor of Natural Philosophy in the Univers sity of Glen gow, and Fellow of St. Peter’ 
College, Cambridge. In 3 vols. With Illustrations. Crown 8vo, (Nature Series.) Vol % 4 Cc onstitution of Matt: 65. 
Next we 


MICROSCOPICAL PHYSIOGRAPHY OF THE ROCK-MAKING MINE- 
RALS: AN AID TO THE MICROSCOPICAL STUDY OF ROCKS. By H. ROSENBUSCH. Translated and 
Abridged for Use in Schools and Colleges. By JOSEPH P. IDDINGS. Illustrated by 121 Woodcuts and 26 Photo- 
micrographs. 8vo, 245. 

MR. J. R. GREEN’S SHORT HISTORY OF THE ENGLISH PEOPLE, WITH ANALYSIS. 

A SHORT HISTORY OF THE ENGLISH PEOPLE. By Joun RiIcHarp 
GREEN, M.A., LL.D., late Honorary Fellow of Jesus College, Oxford. With Coloured Maps, Genealogical Tables, and 
Chronological Annals, 146th Thousand. Crown 8vo. 


* * In Four Parts. Part I. 607-1265. Part III. 1540-1660. 
Part II. 1265-1540. Part IV. 1660-1873. 
The corresponding portion of Mr. Tait’s Analysis being bound up with each. The price of each part is 3s. Parts I. and Il 


are ready. Parts III. and IV. shortly. 
WITH MAP AND 205 ILLUSTRATIONS. 

THE CIVILISATION OF SWEDEN IN HEATHEN TIMES. 
MONTELIUS, Ph.D., Professor at the National Historical Museum, Sweden. Translated from the Second § sh Editio 
(Revised and Enlarged by the Author), by the Rev. F. H. WOODS, B.D., Vicar of Chalfont St . Peter. With Map and 
205 Illustrations, 8vo,/145. 








Volume I., with Portrait, Now Ready, Crown 8vo, Price 2:. 


HBHNGLISH MEN OF ACTION. 


Messrs. MACMILLAN & CO. are now publishing a Series of Biographies under this tit 
of the British Crown who have in any capacity, at home or abroad, by land or sea, been poet uous 
The First Volume in the Series, 


GENERAL GORDON, by Cotoner Sir Witttam BUTLER, 
is now ready. The Volumes to follow it are— 
HENRY THE FIFTH. By the Rev. A. J. CHURCH. [/n Ware’, 
LIVINGSTONE. By Mr. Tuomas Hvuaues. (In April. 
LORD LAWRENCE. By Sir Ricuarp Tempce. In May. 
WELLINGTON. By Mr. GeorGe Hooper. Ln Jun 


The Price of each Volume will be Half-a-crown. 
The Volumes named below are either in the press or in preparation:— 


SIR JOHN HAWKWOOD. By Mr. F. Marion | MONK. By Mr. Jutian Corser, 


confined to subjects 


fort heir actions in its service 





CRAWFORD. DAMPIER. By Mr. W. CLark Russet! 
WARWICK, the KING-MAKER. By Mr. C. W. | CAPTAIN COOK. By Mr. Watrer Besant 

OMAN. CLIVE. By CoLonet SiR CHARLES WILSON, 
DRAKE. By Mr. J. A. FRrovupe. WARREN HASTINGS. By Sir ALFRED LYALL. 
RALEIGH. — By Mr. W. Srepstnc. SIR JOHN MOORE. By Coronet Mavric: 
STRAFFORD. By Mr. H. D. TRAILL. HAVELOCK. By Mr. ARCHIBALD FORBES 


MONTROSE, By Mr. Mowspray Morris. 
MACMILLAN & CO, LONDON. 
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THE’ NEW PATENT 


WATKIN. ANEROID BAROMETER. 


This wonderful In- 
strument, the invention 
of Major WATKIN, 
R.A., is made with 
three Circles of Figures 
instead of ome, thus 
giving amuch more open 
scale, combined with 
greater length of range. 
It is marvellously accu- 
rate and sensitive, and 
has been correctly de- 

scribed as the 


‘*Aneroid of the 
Future.” 


J.J. HICKS, 


8,9, & 10 
Hatton Garden, 
London, E.C. 


R. & J. BECK’S” 
MICROSCOPE, 


“THE STAR.” 


4 s @ 
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PRICES. 


Stand, with 1t-in. Ovbject- 
glass and 1 Eye-piece ... 2 2 O 


Stand, with 1-in. and j-in. 
Object-glasses... ... .. 3 3 O 

Stand, with 1 Eye-piece, 4-in. 
and 4-in. Object-glasses, 
Fine Adjustment, Iris Dia- 
phragm, Double Mirror, in 
Case ... 


4 4 0 


Full Descriptive Pamphlet sent om 
A pplication to 


R. &J. BECK. 68 Cornhill London, E.C., 


GOLD MEDAL, 
International Inventions Exhibition, 1885. 








| 


| will, on February 





{All Rights are Reserved. 


REMOVAL. 





NOTICE OF 


Mr. Joun Browninxc, Ophthalmic Op- 
tician and Specialist in Spectacles, Author 
of “Our Eyes,” now in its Seventh Edition, 
his Consulting- 
No. 


exactly opposite South 


1I,remove 
Rooms to a more central position, 


Alfred Place West, 


oe 
5 
Je 


Kensington Railway Station, where he 
may be consulted personally free of charge 


for all forms of defective vision. 


NEGRETTI AND ZAMBRA’S 
OPERA, RACE, & FIELD GLASSES, 


OF EVERY DESCRIPTION. 

2 

a J ts 
Ze 39 
= -°& 
Y s = poe 
tk, 7 “ 
a 5 he 
2 E ? > 
re) y 4 
> 





Barometers, Microscopes, Telescopes, 
_ Magic Lanterns, Se. a » Bo. 






Illust 1 Price Lists pos yall ve World 
OrrictaNs AND Screntiric INSTRUMENT MAKEKS TO TRE Okan 
HOLBORN VIADUCT, &¢ 
Branches :—45 CORNHILI waa REGENT STREET, 
Photog sat the CRYSTAL PALACE 
N. and Z.'s Large Hlus d Ca gue, 1200 Eneravings Pe ce gs. Od 
Velephone No. 6585. Teleg:apli jdress, ** Negretti, Londoa.” 
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GUY'S HOSPITAL MEDICAL SCHOOL. 


UNIVERSITY OF LONDON PRELIMINARY SCIENTIFIC 
(M.B.) EXAMINATION. 


Instruction is given in all the subjects of the above Examination at 
GUY’S HOSPITAL during the Winter and Summer Sessions. The Fee 
for the whole Course is 10 Guineas. The Classis not confined to Students 
of the Hospital. 

— further particulars, apply to the Dean, Guy’s Hospital, Southwark, 


MANCHESTER MUSEUM, 
OWENS COLLEGE. 

The Trustees of the Museum are prepared to appo:nt a Keeper of the 
Museum at a Stipend of £2:0 per Annum. 

He will have charge, under the control of a Committee, of the Collections 
of Natural History, Galeton the Collections of Zoology, Botany, Geology, 
and Mineralogy. 

A full statement of the details of the duties of the Office may be obtained 
on application to the REGISTRAR. 

Applications with ‘Testimonials must be forwarded, under cover, to the 
REGISTRAR, on or before FEBRUARY 

HENRY W M. HOLDER, M.A. » Regieerar. 


( UNIVERSITY OF LONDON 
CURRICULUM). 


STUDENTS can enter at ANY TIME to the LECTURES and 
PRAC’ PICAL CLASSES in preparation for the Prelim. Sci. Exam, and 
Intermed. Science Exam. under Prof. LANKESTER and Mr. OLIVER, 
at University College, Lendon. SPECIAL COURSES begin in the First 
Week of October, Last Week of January, Last Week of March, and First 
Week of May. 

Students desiring to join shot 
at the College, at least a Week 
University College, Lond 


MINERALOGY AND GEOLOGY. 


Mr. HENSON, 97 ReGent STREET, Lonpon (late 277 Strand), in- 
vites inspection of some EXCEEUINGLY CHOICE CORNISH MINE- 
RKALS, consisting of CALCITES From THE CELEBRATED HERODSFOOT 
MINE, KEDRUTHITE, IRIDESCENT FAHLERZ, GUETHITE, 
and LARGE CRYSTALS ot CASSITt RITE 

From CUMBERLAND: FINE EXARBIPLES of the VERY INTER- 
ESTING * BUTTERFLY” TWIN CRYSTALS OF CALCITE. 
WITHERITES, GREEN AND OTHER FLUORS. 

RHABDOPHANE, 

SCOVELLITE, FORESITE EPISTILBITE, THORITE. FINE 

SERIES OF POLISHED AGATES. 


Specimens sent on Approval. 

COLLECTIONS for STUDENTS, PROSPECTORS, and MUSEUMS. 
LESSONS GIVEN IN MINERALOGY. BLOWPIPE CASES AND 
APPAKATUS. GEM STONES. Catalogues Free. 
SAMUEL HENSON, 97 Regent Street, London, W. 


(A FEW DOORS FROM ST. JAMES’S HALL.) 





BIOLOGY 


1 communicate with Prof. LANKESTER, 


advance of entry, or with the SECRETAhY, 








Established basses 


BEST BLACK INK KNOWN. 
DRAPER’S INK (DICHROIC). 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 


Writing becomesa pleasure when this Inkis used. Ithas been adopted in 
the principal Banks, Public ae Fa | Railway Companies throughout 
relan 
It writes almostinstantly full Black. 

Does not corrode Steel Pens. 
Is cleanly to use, andnot liable to Blot. 


Flows easily fromthe Pen. 
Blotting-paper may be applied at the 
moment of writing. 





Can be obtained in London, through Messrs. BARcLay & Sons, Farring- 
don Street; W. Epwarps, Old Change; F. Newpery & Sons, ’ Newgate 
Street ; and to be had of all Stationers. 


BEWLEY & DRAPER (Limited), Dublin. 


GEOLOGICAL COLLECTIONS. 


Comprising Fossils, Minerals,and Rocks, labelled with Name, Locality, 
and Geological Position, in Mahogany Cabinets. 100 Specimens, 255.; 
200 ditto, sos. The best value obtainable. 








| 
Micr--Sections of Rocks in great variety. Cabinets, Glass-topped Boxes, 


and other Geological Requisites. 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET LONDON, E.C. 





LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at he FISHERIES EXHIBITION to 

THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHAM, 
Who last week sent to his subscribers Pandorina n.orum, with sketch and 
description. He also sent out Floscularia, Proales parasita, ‘rout Fry, 

Clathrulina elegans, Limnias ceratophylli, Brachionus pala, Melicerta 
ringens, Stephanoceros, Stentors, Volvox globator; also Amoeba, Hydra, 
Vorticella, Crayfish, and other Specimens tor Biological Laboratory work, 

Weekly announcements will be made im this piace of Urgamisms 1. B. 
is supplying. 

Specimen Tube, One Shilling, post free. 
Twenty-six Tubes in Course of Six Months for Subscription of £1 15 
or Twelve Tubes for 10s. 6d. 

Portfolio of Drawings, Eleven Parts, 1s. each. 


Now Ready. rice 5s. 


THE JOURNAL OF THE 
ANTHROPOLOGICAL INSTITUTE OF 


GREAT BRITAIN AND IRELAND, 
Vol. XVIII., Part 3, February 1820, 
Contains Communicaticns from the kev. Henry GEorGE ToMKINS, 
Erwarp Bb. ‘Tytor, D.C.L., F.R.S., Francis Gatton, M.A., F.R.S., 
F. Ww. Rup.er, F.G.S., Osnertr H. Howartnu, ksq., and the Rev 
Benjamin Danks; Anthropological Miscellanea. 
TRUBNER & CO., Ludgate Hill, E.C. 


GEOLOGICAL SOCIETY OF LONDON. 


The ANNIVE RSARY MEETING of this Society will be held at the 








London : 





Society’ : Ay artments, Burlington House, on FRIDAY, February 15, at 
One o’Clock. 
PUPULAR MICROSCOPE SLIDES.— 


Gorgecus Polarizing, Brilliant Opaque, &c. 5s. Dozen. Lists Free 
Approval. Crystallized Silver, 6¢. Microscopes, Mounting Requisites 
&e. ae NRY 2 BAGE, 344 Caledonian Road, London. 


MUSEUM GODEFFROY, HAMBURG. 

Thisgreat and well-known Zoological Collection having been purchased 
by Mr. DAMON (Weymouth), Directors of Museums and others are 
invited to select fromits rich stores specimens not otherwise obtainable. we 


BLASCHKA MODELS. 
Mr. DAMON, of Weymouth, Sole Agent for Great Britain, India, and 
British Colonies, ex Canada, a1 and North Am America. L atest Catalogue, Price 6 


ELEGANT SCIENTIFIC PRESENT.— 
FACSIMILES of the celebrated DIAMONDS of the WORLD, 
White and Coloured (twenty-eight), wrcught in Crystal Glass of great 
lustre. In handsome Morocco Case, with Descriptive Catalogue, Price 


__ £12 12s.—R. DAMON, F.G.S., Weymouth. 5 ; 
FOSSILS, MINERALS, PALZEONTO- 


LOGY. 


Abridged Catalogue sent of Specimens and Collections ; also of 


ZOOLOGY 


in all | Departments, in spirits and dry. 


SHELLS. © 


Large Collections. Special Lists for Purchasers of Genera and Species ; 
also, Geographical Sets. 


GEOLOGY OF WEYMOUTH, PORT- 
LAND, and COAST of DORSET, from SWANAGE to BRIDPORT 
on the SEA; with Archeological’ and Natural History Notes. By 
ROBERT DAMON, F.G.S. New and Enlarged Edition, Iifustrated, 
Price 5s. ; or with Geological Map and Extra Plates, 7s. 6d. Post 

‘ree. 

















R. F. DAMON, Weymouth. . 


RICHARD ANDERs(N @& CO,, 
Suecessors:to SANDERSON & CO. Established 1852). 
Patronised by H.M. the QUEEN. Contractors to H.M Government 
Manufacturers and Erectors of every description of 









ELECTRI BELLS, 
SPEAKING-TUBES, &c, &o., 
CHURCH-SPIRES AND CHIMNEY-SHAFTS 
REPAIRED 


EIGHT FIRST-CLASS PRIZE MEDALS. 
Price-Lists Post Free. 


22 Kirkgate Buildings, Huddersfield. 
LEADENHALL HOUSE, 10) LEADENHALL STREET, 
LONDON 


Telegrams—‘“‘ TONNERRE LONDON,” 
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MINERALOGY AND GEOLOGY. 


SPECIAL AND TYPICAL COLLECTIONS FOR STUDENTS 
LECTURERS, AND MUSEUMS. 


EVERY REQUISITE FOR PRACTICAL WORK, CABINETS, 
CASES, APPARATUS OF ALL KINDS. 


The Largest Stock in England of Rocks, Rock-Sections, 
Minerals, Fossils. 
New Catalogues and Lists now ready, Free, of 
JAMES R. GREGORY, 


88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 





Oxcellent Copies of the actual, natural Handwriting, also 
of Drawings, Music, even of elaborate Sketches, Pro- 
grammes, Plans (up to Double-Elephantsize), Shorthand ,and 
Type-Writingare easily, quickly, andcheaply produced bythe 


AUTOCOPYIST 


Very fluidink, used with ordinary pen and paper. Auto-Circulars resemble 
written letters. Used atthe House of Lords, &c. 


AUTOCOPYIST DEPT. (A.£.T.Co., La.), 


London Wall, Londor, and 52 Princess Street, Manchester. 


THE PROVIDENCE 
MILLS 
COMPANY, BRAD- 
ty, FORD, VORKS, , 


YP rantee the 











€ po 
: and Silks 
G4 are not weighted with 








heavy dyes or is 

but are all of THE 
BEST QUALITY and 
PURE FAST DYE 

Ladies! ‘or th 

Samples ( 

kept 

and you will at once see 
the advantage of buying 
direct from the Spinners. 
p g ld, and 





The Providence Mills Spinning Co., 
Bradford, Yorks. 
Please name ‘*‘ NATURE.” 
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MOORE BROS., 
Osteologists, Disarticulators, &c., 

t5 KREMLIN DRIVE, LIVERPOOL, 

Have OrpenED A CENTRAL SHOWROOM ar 


49 HARDMAN STREET, LIVERPOOL 


(Near the Philharmonic Hall, opposite the Church for the Blind), 
WHERE OSTEOLOGICAL SPECIMENS, &C., MAY BE INSPECTED, 








[HOLLOWAY'S OINTMENT |begataneas 








For BAD LEGS, BAD BREASTS, OLD WOUNDS, SORES and 
ULCERS. If effectually rubbed on the Neck and Chest, it cures 
SORE THROATS, BRONCHITIS, COUGHS and COLDS; and for 
GOUT, RHEUMATISM, and all Skin Diseases it is unequalled. 











SPINNING | 





INVENTIONS‘EXHIBITION—GOLD MEDAL AWARDED, 
DENT’S: NEW ILLUSTRATED 
| CATALOGUE ot HIGH-CLASS 
WATCHES and CLOCKS at 


WATCHES. 


REDUCED PRICES, sent post 
free on application to E. DENT 
and Co., Makers to the Queen, 
61 STRAND, LONDON, W.C., 
or 4 ROYAL EXCHANGE, 








GOLD MEDAL, HEALTH EXHIBITION, LONDON, 






ENCER’s 


FOR INFANTS, 





EXTRACT FROM PRIVATE LETTER. 


“ The infant was very delicate; our medical adviser ordered your Food. 
The result in a short time was wonderful ; the little fellow grew strong and 
fat, and is now in a thriving condition—in fact, ‘‘ the flower of the flock.” 


BENGER’S FOOD is sold in Tins, at 1/6, 2/6, and 5/-, by Chemists, &c., 
Everywhere, or Free by Parcels Post, from 


MOTTERSHEAD & CO. (S, Paine & F. 8, Benger), 
MANCHESTER, 


MADE WITH BOILING WATER. 


EPPS’S 


CRATEFUL—COMFORTING. 


COCOA 


MADE WITH BOILING MILK, 





THE ENTOMOLOGIST’S MONTHL 
MAGAZINE. ; 


Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations. 


Conducted by C. G. Barrett, J. W. DovGras, W. W. Fow.er,M.A. 
F.L.S., R. McLacuian, F.R.S., E. Saunpers, F.L.S., and 
H. T. Stainton, F.R.S. 


This Magazine, commenced in 1864, contains standard articles and notes 
onall subjects connected with Entomology, and especially on the Insects of 
the British Isles. 

Subscription—Six Shillings per Volume, post free. The volumes com- 
mence with the June number in each year. 

Vols. I. to IX. ros. each to purchasers of complete sets: the succeeding 
volumes may be had separately or together, at 7s. each. 


London: GURNEY & JACKSON (Mr. Van Voorst’ssuccessors), 
x Paternoster Row. 
N.B.—Communications, &c.,should be sent to the Editors at the above 
address, 





THE BREWERS’ GUARDIAN : 


A Fortnightly Paper devotec to the Protection of Brewers’ Interests, 
Licensing, Legal, and Parliamentary Matters, 


Review OF THE MALT AND Hop Tranes; AND WINEAND Spirit TRADE 
REcorD. 


The Organ 


‘The Brewers’ Guardian’’ is published on the evening of every alternate 
Tuesday, and is the only journal officially connected with brewing interests. 

Subscription, 16s. 6d. per annum post free, dating from any quarter-day. 
Single copies 1s.each. Registered fortransmission abroad. 


of tue Country Brewers. 








cx NATURE [ Feb. 7, 1889 


THE SCOTTISH ‘PROVIDENT INSTITUTION. 


Edinburgh es .- 6 St. Andrew Square. 

London : , as say .. 17 King William Street, E.C, 

HIS SOCIETY was instituted at Edinb: -y in 1837, with the object of giving to the assured the full benefit of the Low 
Premiums hitherto confined to a few of the Proprietary Offices, while retaining the Whole Profits for the Policyholders. 

Experience has proved that with economy and careful management these Premiums will not only secure greatly Larger 
Assurances from the first ; but, by Reserving the Surplus for those who live long enough to secure the Common Fund from 

loss, will in most cases provide Eventual Benefits as large as under the more usualsystem of High Premiums. 

‘Septennial Progress of the Institution. 








SURPLUS. 

































Pentons “UNDS i . 
In Pr we 2 ASSURANCES : I t NI “ - INCREASE 
, congggee srstabsgge ian AT pm END « dat ait No. or Par- AmouNT. 
_ chiens TICIPANTS, (two-thirds divided) 
1845 (8 years.) 4 ¢ £ ) ) . 
1 71 54 3 I ql 167 26,159 
A 31 79,644 
> ~ , ; 492 181,544 
187 7:445 253, 7 4.599 76.577 
19 +47" 746 I 77 6,662 024,473 
1887 26,837,043 6, 179,7 2,266,494 9,384 1,051,035 
, dhe Accumulated Funds tincreased in year by £387,000) exceed 4 £6.300.000. 
The _~ = AS E e last Seven Years is greater than i h fice in the Kin ym. —due in great measure to the exceptionally 
low cost of ageme t _ 1ich to Pr Ms is little ov nt., or 6 p nt. to Iy OME. : . 
The An N f Ass R ‘Ni ‘ effected, and a FUNDS ac in 50 years, h: ave exceeded those of any other Office at a similar period. 
Examples of Premiums for Assurance of £100 at Death—with Profits 
AGE * 4ot 45 55 | 
| 
f £ £ £ £2 14 L£3 5 he 2 F is 42 
t 1 I 4 7 17 ¢ 412 ft 5 10 
* A person of may secure £Z1ooo at death by a ayment, during of £20 15s. This Premium would generally elsewhere secure (with 
Profits) £800 nly, inste. Or he m ay secure { 1 yearly payme £27 138. 4d., being th us free of payments after 50. . 
t At age 4 if 33 148. 2d., about th as most Offices require during w ‘hole life. Before these Premiums 
have ceased, the 
rt t > REa MOVAL OF RESTRICTIONS AND GROUNDS OF CHALLENGE. : 
Foreign Residence.— — ~All Pol l ary risks, for which special arrangements may be made) are now WoRLD-WIDE, and free fron 
restrictions on Residence fe ovonge has attained the age of 
The SurRRENDE ; ES ] 10se of other first-class Offices. An explanatory MEMORANDUM, with Comparz ative Examples in 
leading Offices, may be had “Re ots. containing | Information and Tables of Rates may also be had on Application. 
J. MUIR I E ITCH, London Se po tary. JAMES WATSON, AZanager. 


ves betterresultsthan any other form 
NEW NICOL PRISM | POLARISCOPE FOR PROJECTION. Sss>ettsrresultsshan any ot 
; ——— For Particulars of POLARISCOPES 
fand MICRO-POLARISCOPES for 
m Screen Projection, LANTERN. MI- 
CROSCOPES, OPTICAL and ELEC- 
TRIC LANTERNS, SLIDES, &c.,see 
} Catalogue, 4 Stamps. x 
Scientific Apparatus of every Descrip- 

tion for Colleges, Institutions, &c. 





NEWTON & CO., 


Manufacturing Opticians to the Queen 

and the Government, Agents by Ap- 

pointment to the Science and Art Dept. 
FLEET STREET, Lonvon. 


PERKEN, SON, & RAYMENT. OPTIMUS. ” on 


Established ee DISCOUNTS to TRADE ONZY. Catalogue Free. . 
OPTIMUS Magic Lantern is efficient for exhi- EN LA RG ING SSS di: 

bitions. The Lens is achromatic, with Rack. a 

Co mpound Condenser of 4-inch diameter. Three- APPARATUS. 

Wick Refulgent Lamp, yielding a brilliantly- Sn tee Meh a 

illuminated picture. complete in Box.. SI330) Ve Refulgent Lastin 

Mahogany outside Body (Panelled Door, Compound  Condaneen, 
Brass Stages, and Sliding Tubes) « . Mahogany Canteen Feent, 


os 4 
Russian Iron Body (Brass Sliding Tube)... 2 


1S” Long-extension Bellows, 
"TEES UnteS Lasse” Rack and Pinion Adjust: 














ue 





Panelled Mahogany Body, Japanned ment, so that Operator's 
7 Stages and Tubes, Achromatic Photo- psa Lens may be ened 
S, ensers, £5 125. od. Brass ¥ 
graphic Fror nt Lenses, Compound nae isi 4&5 oo a a asi 


Fittings... aa ae 80 b 
OPTIMUS 1RIPLE LANT ERN, Brass Fittings ose ace oo. (5 inch. 6 th. 7 inc 


99 HATTON GARDEN, LONDON, E.C. 
IN Es AT ADDRESS. 
HARVEWDYWY @w PEAKE, 


6 CHARING CROSS ROAD, W.C., 
Manufacturers of Physical Apparatus for Schools and Colleges. 
List of School Apparatus approved by the SCIENCE and ART DEPARTMENT, Free on Application. 
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SUBSCRIPTION S TO “NATURE” 





& 
ee ee ee ee ee 
EE a Ss i ewe a ca or se es SSS 
Quarterly ..... i a 7 6 

To the United States, the Continent, &c. :-— 

eee aor «swe © 
Half-yearly. . . . ee a ee 
UUM kc we es es OD 
To India, China, and Japan :— 
Yearly... er ee ee 
DPI 8 cei ct es ES 
ee ere or ee ea eee, 
Money Orders payable to MACMILLAN & CO. 
Corns : 29 BEDFORD STREET, STRAND, W.C. 
Diary of Societies. 
LONDON. 
THURSDAY, Fresrvary 7. 

Royat Society, at 4.30.—Second Series of Results of the Harmon 
Analysis of Tidal Observations: Prof. G. H. Darwin, F.R.S.— Ihe 
Principles of ‘Training Rivers through Tidal Estuaries: L. F. Vernon 
Harcourt. 

LinNnEAN Society, at 8.—Revision of the Echin -g Prof. P. M 
Duncan, F.R.S.—New British Parasitic Acari: Dr. A. D, Michael. 





CHEMICAL SOCIETY, at 8.— Researches on the Ce stitution of Azo- and 
Diazo- Derivatives, Part V.: R. Meldola, F.R,S., and G. T. Morgan.— 


NATURE 


Résumé of Researches on the Laws of Substitution in the N aphthalene | 


Series : E. Armstrong, F.R.S.—The Action of a itric Acid on Anthra- 
cene: A. G. Perkin, —Note on Methyl Fluoride: Collie 
Rovat JNSTITUTION, at 3.—The Metamorphoses of Minerals : 


Judd, F.R.S. 
FRIDAY, Fesrvary 8. 
Roya ASTRONOMICAL SOCIETY, at 3.—Anniversary. 
INSTITUTION OF CiviL ENGINEEKS, at 7.30.—Flexible Whe 
way Rolling-Stock : J. D. Twinberrow. 
RovaL insriruvion, at 9.—Electrostatic Measurement: Sir William 


Thomson, F.R.S 
SATURDAY, FEBRUARY 0. 
Puysicat Society, at 3.—Annual General Meeting.—On Physico-Geo- 
metrical Models: Prof. A. S. Herschel. 
Rovat InsTiTuTION, at 3.—The Character of the Great Composers and the 
Characteristics of ‘their Works (with Illustrations on the Pianoforte): 
Prof. Ernst Pauer. 


Prof. J. W. 





Bases of Rail- 


SUNDAY, Feprvary 10. 

Sunpvay Lecture Society, at 4.—Punch ; or the London v 

History and Influence: W. E. Church 
MONDAY, Feprvary 11. 

Rovat GEOGRAPHICAL SociETy, at 8,30.—Explorations the Glacier 
Regions of the Selkirk Range, British Columbia, in 1888: Rev. W. 
Spetswood Green. 

Society or Arts, at 8.—Wood Engraving: W. J. Linton. 

ARISTOTELIAN SocieTy, at 8.—The Philosophy of Religion: Rev. J. 


Lightfoot. 
TUESDAY, Feprvary 1: 
ANTHROPOLOGICAL INSTITUTE, at 3. 30.—Human Rem: s discovered by 


vari—its 


oe Pitt-Rivers at Woodcuts, Rotherley, & Dr John Beddoe. 
F.R.S.—A Demonstration of Centres of Ideation in the Brain: Bernard 
Hollenden 


INSTITUTION OF CiviL ENGINEERS, at 8.—Some Canal 
Works in France, Belgium, and Germany: L. F. Verno n-Harcourt. 

Rovat HorticuttTurav Society, at 3.—Annual General ag ing. 

Kovat InsTITUTION, at 3.—Before and after Darvin n , Evolution : 
Prof. George John Romanes, F.R.S. 


WEDNESDAY, Feprvary 13. 

Roya Microscopicat Society, at 8.—Annual Meeting. 

SOcIETY OF ARTS, at 8.—Salt; its Production and Consumption at Home 
and Abroad: Peter Lund Simmonds. 

THURSDAY, Fesrvary 134. 

Royvat Society, at 4.30. 

MATHEMATICAL Society, at 8.—On the Diophantine Relation 3? + 9, 
= square : Prof. Cayley, F.R.S.—On Projective Cyclic Concomitants or 
Surface Differential Invariants: EK. B. Elliott.—Remarks upon Alge- 
braical Symmetry, with Particular Reference to the Theory of Uperations 
and the Theory of Distributions : Major Macmahon, 
a Line should be cut in Involution by a Cubic and its Hessian: the 
President. 

SaniITARY INSTITUTE, at 5.—Notification of Infectious Diseases: Dr. B 
A. Whitelegge. 

RovaL INSTITUTION, at 3.—The Metamorphoses of Minerals: Prof. 
J. W. Judd, F.R.S. 


. River, and other 


FRIDAY, Fepsrvary 15. 

GEOLOGICAL SociETY, at 1.—Anniversary Meeting. 

Society or ArTs, at 8.—The Ruby Mines of Burmah: G. Shelton 
Streeter. 

Savas ANSTITUTION, at 9.—Electrical Stress: Prof. A. W. 


SATURDAY, Fesrvary 16. 
Rovat INSTITUTION, at 3.—The Character of the Great Composers and 
the Characteristics of their Works (with Illustrations on the Pianoforte) : 
Prof. Ernst Pauer. 


Riicker, 


k.A.—Condition that | 
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Ueakened Energy 
Horsford’s Acid Phosphate. 


This preparation supplies the phosphates 
required for the performance of the several 
functions of the body, and acts as a nutri- 
ment to the cerebral and nervous systems. 
Its value in the restoration of weakened 
Agreeable to the 


energy is wonderful. 


taste. 


B. Woop, M.R.C:S. 
Head, 
extreme nervous 


Ir. EpDwIn 


and L.K.C.P 


Surgery, 123 Holoway Birmingham, says :— 
debility, with 
I speak with great confidence o 


and mean to continue its use.” 


‘TI have tried it in 
very good results. 


its good effects, 
Descriptive pamphlet post free on application to 


Rumford Chemical Works, Providence, R.I., U.S.A. 


BEWARE OF SUBSTITUTES AND 
IMITATIONS. 


GILCHRIST LANTERNS 





CHEMICAL & ELECTRICAL EXPERIMENTS. 


As used by Wm. Lant Carpenter, Esq., B.A., and Prof. Forzes, Free 
Trade Hall, Manchester, before so0o people. 


HUGHES'S PATENT ROTARY TRIPLE Combination 
Optical Lantern for Electric or Limelight, fitted with a new form of powerfui 
Oxyhydrogen MICROSCOPE with Highest-class Objectives, showing 
Eye of Fly 18 feet in diameter. 

The GILCHRIST Lantern for PHYSICAL EXPERIMENTS 
and SPECTROSCOPE Work, and OPTICAL LANTERN for 
Diagrams, &c. This magnificent Instrument will give perfect margina? 
en coats for Colleges and School Demonstration. 

red ATTACHMENT for adapting to any Lantern 
New S hosesng £7 

DIRECT NICOL PRISM POLARISCOPE. 

PATENT PAMPHENGOS gives 12-feet Pictures. 
Esq., compares it to the Limelight. £2 10s. 

The DOCWRA TRIPLE. Finest Instrument iz the World. Prize 
Medal, Highest Award, Photographic Exhibition. 

BIUNIALS. Elegant Brass Fronts, complete Outfits, Gas 
£15155. 60,000 Slides, 300 Lecture Sets, Science Lectures. Kc. 
and Best for High-class Work. Illustrated Catalogue, 
Postage, 3¢.; ditto Pamphlets, 3d. 


W. C. HUGHES, 
Patentec, Inventor, and Specialist, 
BREWSTER HOUSE, MORTIMER ROAD, KINGSLAND, LONDON, N 


Inventor of the Giant Saae, Optical and Physical Apparatus 
of the Highest Class. 


LANTERN NOVELTIES. 


Twelve Geological Transparencies of the Isle of Mv!) 


B. J. MALDEN 


-bag, &c., 
> Cleeapaet 
300 pages, 15. ; 





Post free, 125. o¢ 


Four Petrological Photo-Microcraphs of a Basaltic Dyke, showing»the 
cooling from edge to centre. Post free, 45. 6d. 


EDWARD WARD, F.R.M.S., 
249 OXFORD STREET, MANCHESTER. 
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Kecently Published, fost Free for Six Stamps. 
\ T WESLEY & SON’S Natural History and Scientific Book 


¢ Circular ; No. go (Eighteenth year of Publication), conta-ning 16 
valuable and important Works on— 
ASTRONOMY, MATHEMATICS, PHOTOGRAPHY ; 
Forming a portion of the Stock of— 





W. WESLEY & SON, Scientific Booksellers and Publishers, 
Essex Street, Strand, London. 


On the rst of every Month, Price Sixpence 
THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY. 
Edited by Joun T. CarRINGTON, 


With the Assistance of 





FREDERICK Bonn, F.Z.S RICHARD SouTH. 
Epwarp A. Fitcn, F165. J. JENNER We1R, F.L.S 
F. BUCHANAN Wuire, M.D. 
Contains Articles by well-known Entomologists on all branches of the 
Science; on Insects injurious or beneficial to Farm or Garden; Notes on 


Habits, Life-Histories; occurrence of Rarities, &c., there are Monthly 
Lists of Duplicates and Desiderata. 

Woopcut ILLusTrRATiONS and occasional L1rHoGRAPHED and CHRoMmo- 
LITHOGRAPHED PLarEs. 


SIMPKIN, MARSHALL, & CO., Stationers’ Hal! Court. 


With 192 Illustrations. Crown Svo, 6s. 


A tTEXT-BOOK OF ELEMENTARY 
BIOLOGY. 


By R. J. HARVEY GIBSON, M.A, F.RS.E,, 


Lecturer niversity College, Livery 


Londen: LONGMANS, GREEN, & CO. 





Part I. Text, with Se te Atlas of Plates—Arithmetic, Algebra, Trigonc- 
many, Saas rand I A tion, »M chine iow iti ? th f 


GRAPHICS ; OR, THE ART OF 
CALCULATION BY DRAWING LINES, 


Applicd especially to Mechanical Engineering 
By ROBERT H. SMITH, 


Professor of Civil and Mechanical E 
Birming 


London: LONGMANS, GREEN, & CO. 


F. H. BUTLER, M.A.Oxon., A.R.S.Mines, &e. &e., 
NATURAL HISTORY AGENCY, 
148 BROMPTON ROAD, LONDON, §&.W., 


NEAR THE BRITISH NATURAL HISTORY MUSEUM. 


MR. BUTLER having secured the unique COLLECTION OF WEN- 
LOCK AND OT ae R FOSSILS belonging to the late Joun Gray, Esq., 
of Hagley, Worcestershire, is now offering them for sale singly or in sets. 
The Collection is seplete with exquisite examples of Crinoids, Trilobites, 
Corals, and Mollusca, carefully worked out from the matrix, and exhibiting 
full details of sculpture and habit. No other such opportunity has ever 
been afforded to Museums and the scientific world, of obtaining specimens 
of equal beauty and rarity. 

Nur merous Species from the Wright, Holl, Mantell, and other Collections 
are also in stock. Collections of Fossils, of from 100 to 10,000 Species or 
more, can be ipplied to order. 





ring, Mason Science College, 















SECOND EDITION. 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s. 7d. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS ; 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy 8vo, 480 pp., Illustrated with 1600 Woodcuts. 
Most Complete and Cheapest List of Apparatus. 


JOHN J. GRIFFIN anp SONS, 22 GARRICK STREET, 
LONDON, W.C. 





OXYHYDROGEN LIMELIGHT. 
SEASON 1888-1889. 


For Prices of Highly Improved Steel Gas Cylinders, Compressed Gases, 
and other Apparatus, address— 


HOWARD LANE & CO. 


115, | 116, 7 PALMERSTON BUILDINGS, London, E. mC. 


> BN NLEY fe 


M athematical Instrument Manufacturer to H.M. Government, Council of 
India, Scienceand Art Department, Admiralty, &c. 








Mathematical, Browne, and Surveying Instruments 
of Every Description, 


Ofthe Highest Quality and Finish, atthe most Moderate Prices. 
Illustrated Price List Post Free. 


W. F.S. obtained the only Medal in the Great Exhibition of 1862for 
Excellence of Construction of Mathematical Instruments, and the only 
Gotp MEDAL in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Address:—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


THE ZOOLOGIST: 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 


Third Series. Edited by J. E. Hartina, F.L.S., F.Z.S., member of the 
British Ornithologists’ Union ; contains— 


Original Articles by well-known naturalists in every branch of zoology ; 
habits of animals; arrival and departure of migratory birds ; occurrence of 
rare birds ; distribution and migration of British fresh-water fish ; new or 
rare marine fish; local aquaria; British reptiles; British land and fresh- 
water mollusca, with remarks on the haunts and habits of the species; and 
other matters of general interest to those who delight in natural history. 
Reports of the Linnean, Zoological, and Entomological Societies. Reviews 
of natural history b soks. Occasional translations from foreign zoological 
journals of important and interesting articlesin various branchesof zoology. 
There are occasional woodcuts. 


SIMPKIN, MARSHALL & CO.., Stationers’ Hall Court. 


THE es HANSA, % 


Published since 1864in Hamburg, is the only independent professional paper 
in Germany dedicated exclusivelyto Maritime Objects. Essays, Critiques, 
Reviews Reports, Advertisements. Strict eye kept upon the development 
of Maritime Affairs in every respect’ Every second Sunday one Number i in 
gto at least ; frequent supplements and drawings. Subscriptionat any time; 

eceding numbers of the year furnished subsequently. Price 12s. for twelve 


| months. Advertisements 4d.a linewidely spread by this paper; considerab/e 


abatement for 3, 6, 12 months’ insertion. Business Office: Aug. Meyer ard 
Dieckmann, Hamburg, Alterwall, 28.. Edited by W. von Freepgvr, M.R., 
Hamburg, Alexander Street, 8. 


NORTH BRITISH AGRICULTURIST, 


the chief Agricultural Journalin Scotland, circulates extensively among 
Landowners, Farmers, Resident Agents, and others interested i in the 
management of land throughout the United Kingdom. 

The AGRICULTURISTis published everyWednesdayafternoon intime 
forthe Evening Mails, and contains Reports of all theprincipal British and 
Irish Markets of the week. 

ThespecialattentionofLand Agentsisdirected totheAGRICULTURIST 
as one ofthe best existing papersfor Advertising Farms tobe Letand Estates 


| for Sale. 


Advertisers addressing themselves to Farmers will find the AGRICUL- 
TURIST a first-class medium for reaching that Class. 

Price 34. By post 34¢. Annual Subscription, payable inadvance. rs. 

Offices—377 High Street, Edinburgh, and 145 Queen Victoria Street, 
London, E.C. Money Orders payable to C. and R. ANDERSON. 








On the rst of every Month. 


JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 
Edited by James Britten, F.L.S., British Museum. 


Contents :—Original Articles by leading Botanists.—Extracts, and 
Notices of Booksand Memoirs.—Articles in Journals.—Botanica! Nev s.— 
Proceedingsof Societies. 

Price 1s. 34. Subscription for One Year, payable in advance, r2s. 


London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C, 
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MESSRS. MACMILLAN & GCO.’S NEW BOOKS. 


PUBLISHED:FOR THE SMITHSONIAN INSTITUTION, WASHINGTON, U.S. OF AMERICA. 
A TABLE OF SPECIFIC GRAVITY FOR SOLIDS AND LIQUIDS. (Con- 


stants of Nature: Part I.) New Edition, Revised and Enlarged. By FRANK WIGGLESWORTH CLARKE, Chief 
Chemist, U.S. Geological Survey. 8vo, 12s. 6d. 





A NEW BOOK BY MR. FRANCIS GALTON, 

NATURAL INHERITANCE. By Francis Gatton, Author of ‘“ English Men 
of Science: their Nature and Nurture,” ‘‘ Inquiries into Human Faculty and its Development,’’ &c. With Illustrations 
and Diagrams. 8vo. 9s. [Mext week. 

THE SCIENTIFIC PAPERS OF THE LATE THOMAS ANDREWS, M.D., 
F.R,S., Vice-President and Professor of Chemistry, Queen’s College, Belfast. With a Memoir by P. G. TAIT, M.A., 
Sec. R.S.E., and A. CRUM BROWN, M.D., F.R.S., Professors in the University of Edinburgh. 8vo. 18s. 

POPULAR LECTURES AND ADDRESSES. — By Sir Wutiam Tuomson, 
LL.D., F.R.S., F.R.S.E., &c., Professor of Natural Philosophy in the University of Glasgow, and Fellow of St. Peter’s 
College, Cambridge. In 3vols. With Illustrations. Crown 8vo. (Nature Series.) Vol. I., The Constitution of Matter. 6s. 

MICROSCOPICAL PHYSIOGRAPHY OF THE ROCK-MAKING MINE- 
RALS: AN AID TO THE MICROSCOPICAL STUDY OF ROCKS. By H. ROSENBUSCH. Translated and 
Abridged for Use in Schools and Colleges. By JOSEPH P. IDDINGS. Illustrated by 121 Woodcuts and 26 Photo- 
micrographs. 8vo, 24s. 

LECTURES ON GEOGRAPHY. By Gewnerat R. Srracuey, R.E., C.S.I., 
President of the Royal Geographical Society. Crown 8vo. 4s. 6d. 

KEY TO MR. J. B. LOCK’S ELEMENTARY TRIGONOMETRY. By 
HENRY CARR, B.A., of the Grammar School, Lagos, West Africa. Crown 8vo. 8s. 6d. 

MR. J. R. GREEN’S SHORT HISTORY OF THE ENGLISH PEOPLE, WITH ANALYSIS. 

A SHORT HISTORY OF THE ENGLISH PEOPLE. By Joun RicHarp 
GREEN, M.A., LL.D., late Honorary Fellow of Jesus College, Oxford. With Coloured Maps, Genealogical Tables, and 
Chronological Annals. 147th Thousand. Crown 8vo. 


* * In Four Parts. Part I. 607-1265. Part III. 1540-1660. 
Part II. 1265-1540. Part IV, 1660-1873. 


The corresponding portion of Mr. Tait’s Analysis being bound up with each. The price of each part is 3s. Parts I. and II. 
are ready. Parts III. and IV. shortly. 


Volume I., with Portrait, Now Ready, Crown 8vo, Price 2s. 6d. 


ENGLISH MEN OF ACTION. 


Messrs. MACMILLAN & CO. are now publishing a Series of Biographies under this title. It will be confined to subjects 

of the British Crown who have in any capacity, at home or abroad, by land or sea, been conspicuous for their actions in its service. 
The First Volume in the Series is :— 
GENERAL GORDON, by Coroner Sir WiLttAmM BUTLER. 

The Dazly News says :—‘‘ Sir William Butler’s ‘ Charles George Gordon’ makes a worthy inilial volume to Messrs. Macmillan 
and Co.’s new series of biographies under the title of ‘English Men of Action.’ This story of Gordon’s life has three conspicuous 
merits—it is briefly told, it is graphic, and it is discriminating.” 

The St. James's Gazette says :—‘‘ Sir William Butler tells the story of Gordon’s life as a brother officer should. The interes: 
never flags, and the narrative is imbued with a deep feeling of reverence.” 


The Volumes to follow are— 
HENRY THE FIFTH. By the Rev. A. J. CHURCH. [nu March. 
LIVINGSTONE. By Mr. Tuomas Hucues. [La April. 
LORD LAWRENCE. By Sir Ricuarp TEMPLE. [Ln May. 
WELLINGTON. By Mr. Georce Hooper. [Ln June. 


The Price of each Volume will be Half-a-crown ; those named below are either in the press or in preparation:— 
SIR JOHN HAWKWOOD. By Mr. F. Marion | MONK. By Mr. JuLian Corsert. 

CRAWFORD. | DAMPIER. By Mr. W. Crark RUSSELL. 
WARWICK, the KING-MAKER. By Mr. C. W. | CAPTAIN COOK. By Mr. WaLrer Besant. 
CLIVE. By CoLoNeL Sir CHARLES WILSON. 


OMAN. 
DRAKE. By Mr. J. A. FROUDE. | WARREN HASTINGS. By Sirk ALFrep LyaLt. 
RALEIGH. By Mr. W. STEBBING. SIR JOHN MOORE. By CoLoneL Maurice 
STRAFFORD. By Mr. H. D. TRAILL. | HAVELOCK. By Mr. ARCHIBALD ForBgs. 


MONTROSE. By Mr. Mowsray Morris. | 
MACMILLAN & CO., LONDON, 
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CLASSIFIED LIST OF 40, 000 FIRST- CLASS OBJECTS. ILLUSTRATED CATALOGUE OF MICROSCOPES, 


Either of the above sent Post Free onapplication to 


W. WATSON & SONS, 313 HIGH HOLBORN, LONDON, W.C. 


OPTICIANS TO HER MAJESTY"S” GOVERNMENT ESTABLISHED 1837. 
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TO H.R.H. THE PRINCE OF WALES, THE EMPRESS OF GERMANY, &c. 
BRAND & CO.’S 


Al SAUCE. 


A FINE TONIC AND 
DIGESTIVE. 
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SSENCES of BEEF. ‘Cae 
MUTTON VEAL & CHICKEN, 4, OF 
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Printed py RicHarp CLAY AND Sons Lister , at 7 and 8 Bread Street Mill, Queen Vic toria Street, in the City of Loadon, ani Publisned by 
MACMILLAN AND Co., at the Off fice, 112 Fourth Avenue, New York.—Tuurspay, February 7, 1839. 
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** To the solid ground 
Of Nature trusts the mind which builds for aye.” —WoRDSWORTH. 
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NEWTON & CO., 


SCIENTIFIC INSTRUMENT 
MAKERS 
TO HER MAJESTY THE 
QUEEN 
AND THE GOVERNMENT. 













Makers of every descrip- 
tion of OPTICAL and 
PHYSICAL APPARA- 
B.TUS of the highest class, 

for Colleges, Institutions, 
&c. 

Catalogue of 
OPTICAL LANTERNS, 
PROJECTIC N. APPA- 
RATUS, & SLIDES, 3d. 


NEW ILLUSTRATED 
CATALOGUE OF 
SCIENTIFIC APPARATUS, 
144 pages, 6d. 

WIMSHURST ELECTRICAL MACHINE. 


Best Quality, giving full 44-inch Spark in Air, £5. As made for the 
Science and Art Department. 


NEWTON & CO. 


3 FLEET STREET, TEMPLE BAR, LONDON, E.C. 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 
ST. TIBB’S ROW, CAMBRIDGE. 
SEIS MOGRAPH S 
From the Designs of Prof. J. A. EWING. 
A fully-illustrated Description will be sent on application. 


Now Ready, Vol. IX. 
Price to Subscribers 21s. per Yearly Volume, post free. 


THE JOURNAL OF PHYSIOLOGY. 


Edited, with the Co-operation in England of Prof. W. RUTHERFORD, 
F.R.S., of Edinburgh, Prof. J. BURDON-SANDERSON, F.R.S., 
of Oxford; and in America of Prof. H. P. BOWDITCH, of Boston ; 
Prof. H. NEWELL MARTIN, F.R.S., of Baltimore; Prof. H. C. 
WOOD, of Philadelphia, 


By MICHAEL FOSTER, M.D., F.R.S. 


The Company are now prepared to make drawings, woodcuts, andlitho- 
graphic plates, both coloured and uncoloured, from microscopic or other 
specimens; also by means of photography to make reproductions in photo- 
gravure, type blocks, photolithography, and various other processes. 

"he Company areappointed Agentsfor the Microscopes of Zeiss. 

A Catalogue will be sent on application, of the instruments used in 
Physical, Botanical, and Physiological investigations which are manu- 
factured by 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 


ST. TIBB’S ROW, CAMBRIDGE. 








| NOTICE OF REMOVAL. 


Mr. Jonn Browninc, Ophthalmic Op- 
tician and Specialist in Spectacles, Author 
of “Our Eyes,” nowin its Seventh Edition, 

| begs to state that he has removed his Con- 
sulting-Rooms to a more central position, 


No. 35 Alfred Place West, exactly opposite 


South Kensington Railway Station, where 
he may be consulted personally free of 


charge for all forms of defective vision. 


TRAVELLER'S COMPANION. 








ANEROID BAROMETER with Altitude Scale, COMPASS with Patent 
Dial, and THERMOMETER having Fahrenheit and Centigrade Scale 
P 3 Guineas. 


ted Free to 


Tilu ice Lists Poste ail Parts of the World 
NEGRETTI AND ZAMBRA, 
Scientiric INSTRUMENT MAKERS TO THE QUEEN 
HOLBORN VIADUCT. 
Branches:—45 CORNHILL; 122 REGEN T STREET, 

Photographers at the CRY STAI. PALACE ; 
N. & Z.’s Large Hlustrated Catalogue, 1200 E igravings, Price 5s ad. 
Telephone No. 6533 Velegraphic Address, “* Negreta, Loncévn. 


llustrated Pr 
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ROYAL INSTITUTION OF GREAT 
BRITAIN, 
STREET, PICC 


ALBEVARLE ADILLY, W. 


THURSDAY Next 


SIDNEY MARTIN. M.'., M.R.C.P., will, on 

February 2°), at Three o’Clock, begin a Course of Four Lectures on ** The 
Venom of Serpent and All ied Poison 

Subscription to th s Course, Half-a-Guinea: to all the Courses in the 


Season, Two 


Guineas 


GUY ‘SS HOSPITAL MEDICAL SCHOOL. 


UNIVERSITY OF LONDON PRELIMINARY SCIENTIFIC 

(M.B.) EXAMINATION, 

Instruction is given in all the subjects of the 

GUY'S HOSPITAL during the Winter and Summer Sessions. The Fee 

for the whole Course is 10 Gu 324s. 
of the tar 


_ further particulars,a» !y to the Dean, Guy’s Hospital, Southwark, 


MANZHESTER MUSEUM, 
OWENS COLLEGE 

the Museum are prepared to appoint a Keeper of the 

of £2e0 per Annum. 


ider the control of a Committee, of the Ce 
g the Collections of Zoology, 


The Trustees of 
Museum at a Stipe 
He will have ch 
of Natural History, I 
and Min 1eralog 
A full state: 
on applica 
Applic «tions 
REGISTRAR, on 





Botany, Geology, 









f the duties of the Office may be obtained 


ust be forwarded, under cover, to the 


re FI B RL ARY 
HENRY WM 





HOLDER, M.A., Registrar. 





above Examination at | 


he Classis not confined to Students | 
} 
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“LIVING SPECIMENS. FOR THE MICROSCOPE. 


GOLD MEDAL awarded at he FISHERIES EXHIBITION to 
THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHAM, 


Who last week sent to his subscribers Hydatina senta, with sketch and 
description. He also sent out Pandorina n.orum, Floscularia, Proales para- 
sita, Trout Fry, Clathruiina elegans, Limnias ceratophylli, 3rachionus pala, 
Melicerta ringens, Stephanoceros, Stentors, Volvox globator ; also Ameeba, 
Hydra, Vorticella, Crayfish, and other Specimens for Biological Laboratory 
work. 

Weekly announcements will be made in this place of Organisms T. B 
is supplying. 


Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for Subscripticn of £1 15 
or Twelve Tubes for tos. 6d. 


Portfolio of Drawings, Eleven Parts, 1s. each. 








“SCIENTIFIC APPARATUS & MATERIALS. 


PHOTO DRY PLATES, LENSES, CAMERAS, 
SENSITIZED PAPER, &c., &e. 


ELECTRIC BELLS, INDICATORS, 


| WIRES, BATTERIES, COILS, INDUCTION MACHINES, 


llections | 


| Buy 


GILCHRIST_LANTERNS. 


CHEMICAL & ELECT RICAL EXPERIMENTS. 


As used by Wm. Lant 


rade Hz 


CARPENTER, 
, Manchester, before 5000 people. 


HUGHES'S PATENT ROTARY TRIPLE Combination 
Optical Lauter I imelight, fitted with a new form of powerful 
ouvned a er “MicRoscopE with Highest-class Objectives, showing 


Eye of Fly 

The GILCHRIST |. nternfor PHYSICAL EXPERIMENTS 
and SPECTROSCOPE Work, and OPTICAL LANTERN for 
Diagrams, &c Chis magnificent Instrument will give perfect marginal 
definition. Suitable for Colleges and School Demonstration. 

MICROSCOPE ATTACHMENT for adapting to 
New Pattern. £7 1 

DIRECT NICOL PRISM POLARISCOPE. 

PATENT P AM of er gives 1a-feet Pictures. 

Esq., compares it ime £2 108. 

The DOCWRA ‘TRIPLE. Finest Instrument iz t 
Medal. Highest Award, Photographic Exhibition. 

BIUNIALS Elegant Brass Fronts, complete Outfits, Gas-bag, &c., 
Ht§ 15S. 60,000 Slides, 300 Lecture Sets, Science Lectures, &c. Cl leapest 
and Best for High-class Work. Illustrated Catalogue, 320 pages, 1s. ; 
Postag-, 3@.; ditt’ Pam phiets, > 3 


W. C. HUGHES, 


Patentee, Inventor, and Specialist, 
BREWSTER HUSE, MORTIMER ROAD, KINGSLAND, LONDON, N.,, 


lnventor Giant Aphengescope, Optical and Physical Apparatus 
of the manana Class 


anv Lantern 


B. J. MALDEN, 


he World. 








MINERALOGY AND GEOLOGY. 


Mr. HENSON, 97 Recent Street, Lonpon (late 277 Strand), in- 
¥v tes inspection of sonic EXCEE DINGLY CHOICE CORNISH MINE- 
K \LS, consistir f CALCITES Feom THBECELEBRATED HERODSFOOT 
MINE, REDKt LHITE IRIDESCENT FAHLERZ, GUETHITE, 
ani LARGE CR 1 f ¢ ASST1 RITE 

Fron CUMB- RI FINE EXAZLIPLES of the VERY INTER- 
KSTING * BI LLEKFLY” TWIN CRYSTALS OF CALCITE. 
WIILHERIT&S GREEN AND OTHER FLUORS. 

RHABDOPHANE. 

SCOVFLLI'E. FORESITE EPISTILBITE, THORITE. 

SERIES OF POLISnED AGATES. 
Specimens sent on Approval. 
COLLECTIONS fur STUDENTS, PROSPECTORS, and MUSEUMS. 
LLSSONS GIVEN IN MINERALOGY. BLOWPIPE CASES AND 
APPARATUS. GEM STONES. Catalogues Free. 


SAMUEL HENSON, 97 Regent Street, London, W. 


(A FaW DOORS FROM ST. JAMES’S HALL.) 


FINE 


Established 1840. 


Esq., B.A., and Prof. Forzgs, Free | 


Prize | 





And every New Invention soon as Ready. 


Telescopes, Microscopes, and New Patent Aneroid 
Barometers, &c. 


of the Actual Makers, and save all Intermediate Profits. 
Send for our Illustrated Catalogues of any Section before Purchasing 


Goop TravE TERMS FOR CHEM.STS AND OPTICIANS, 


H. DALE & Co., Ltd. (Henry J. Dale, Manager), 


26 LUDGATE HILL, E.C 


F. H. BUTLER, M.A.Oxon., A.R.S.Mines, &c., 
NATURAL HISTORY AGENCY, 
148 BROMPTON ROAD, LONDON, &.W., 


NEAR THE BRITISH NATURAL HISTORY MUSEUM. 


MR. BUTLER having secured the unique COLLECTION OF WEN 
LOCK AND OTHER FOSSILS belonging to the late Joun Gray, Esy., 
them for sale singly or in sets 


of Hagley, Worcestershire, is now offering 
The Collection is replete with exquisite ‘examples of Crinoids, Trilobites, 
Corals, and Moilusca, carefully worked out from the matrix, and exhibiting 


full details of sculpture and habit. No other such opportunity has ever 
been afforded to Museums and the scientific world, of obtaining specimens 


of equal beauty and rarity. 
Numerous Species from the Wright, Holl, Mantell, and other Collections 
are also in stock. Collections of Fossils, of from 100 to 10,000 Species oy 


more, can be supplied to order. 


SECOND EDITION. 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s. 7d. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS ; 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy 8vo, 480 pp., Illustrated with 1600 Woodcuts. 
Most Complete and Cheapest List of Apparatus. 


JOHN J. GRIFFIN anv SONS, 22 GARRICk STREET, 
LONDON, W.C. 


GEOLOGICAL COLLECTIONS. 


Comprising Fossils, Minerals,and Rocks, labelled with Name, Locality, 
and Geological Position, in Mahogany Cabinets. 100 Specimens, 255. ; 
200 ditto, sos. The best value obtainable. 

Micre-Sections of Rocks in great variety. Cabinets, Glass-topped Boxes, 


and other Geological Requisites. 


THOMAS D. RUSSELL, 
PRIZE MEDALLIST, HEALTH EXH!BITION, 
78 NEWGATE STREET, LONDON, E.C. 
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Sale bp Auction. 


MONDAY, FEBRUARY 12. 
NATURAL HISTORY SPECIMENS. 
Mr. J. C. STEVENS will Sell by Auction, 


at his Great Rooms, 38 King Street, Covent Garden, on MONDAY, 
FEBRUARY 18, at half-past 12 a ecisely, a Collection of Ex ti 
Lepidoptera from Mr. G. F. Maturw, Shells, Minerals, Fossils, Birds 
well set u up in Cases, Bird and Animal Skins, Heads and Horns, Corals, 
3irds’ Eggs, Cabinets, and o.her Natural Histo ory Specimens, &c. 
On View the Saturday prior from ro to 4, and Morning of Sale, 
and Catalogues had. 


JUST PUBLISHE D BY 
GUSTAV FISCHER IN JENA. 


HUGO DE VRIES, 
ord. Professor der Bo‘anik an der Universitit Amsterdam. 


INTRACELLULARE PANGENESIS. 
Price 45. 
EDUARD STR. ows 


r Universitat Bonn. 


= 





o. 6. Professor der Botanik a 
HISTOLOGISCHE ‘BEITRAGE. 
Heft II. 
isthum vezetabilischer 
4 Plates, 7s. 


Ueber das Wact Zellhiiute. 


NORGATE, London and Edinburgh 


WILLIAMS & N 





Just Published, New and Revised Edi wey Demy 8vo, 7s. 6d., with 310 


Illustrations and a C >loured Frontispiece. 


PRACTICAL MICROSCOPY. 


By GEORGE E. DAVIS, 
F.R.M.S., F.LC., &c. 
W. H. ALLEN & CO., 13 Waterloo Place. 





London : 
/ Just Published, Price rs , by Post, 1s. 44¢ "i 
THE VICTORIA UNIVERSITY CALEN- 
DAR FOR THE YEAR 188). 


London; MACMILLAN & CO. CORNISH. 


RESS SERIES. 


Manchester : er E. 


DUBLIN UNIVERSITY Pi 


GREEK GEOMETRY 


THALES TO EUCLID. 


By GEORGE JOHNSTON ALLMAN, 


LL.D., D.Sc., F.R.S.. Professor of Mathematics in Queen’s 
College, Galway. 


LONGMANS, GREEN, 
Recently Published, Post Free for 7 
\ WESLEY & SON’S Natural His tory and Scientific Book 
° : No. 91 (E seiteadalt aa ear of Publication), containing over 
and ‘imp. ortant Works on— 
CRYPTOGAMIC BOTANY: 
Desmids, Diatoms, Algz, Lichens, Fungi, Musci, Ferns ; 
Forming a portion of the Stock ll 
W. WESLEY & SON, Scientific Booksellers and Publi 
28 Essex Street, Strand, London 


London : & CO. 





Aree Stamps. 


Circt 
450 valuable 





shers, 


On the rst of every Month. 


JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 
Edited by James BritTEN, F.L.S., British Museum, 
Contents :—Original Articles by leading Botanists.—Extracts, a 


Notices of Booksand Memoirs.—Articles in Journals,—Botanical News.— | 


“4 R 1 ’ mnnes 


Proceedings of Societies. 
Price 1s. 3¢. Subscription forOne Year, payable in advance, ras. 


London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C, 


- £705] 
Prospectus and Full Particulars of the Classes may be hai ‘Tom the 


| University Correspondence College. 





| CHIEF SUCCESSES DURING THE PAST YEAR. 
| AT MATRICULATION, JAN. 1889, 


| 33 Students were successful. 
Being by far the largest number passed by any 
Institution at this Examination. 
AT M.A., 1&88, 
A Student of Univ. Corr, Coll. 
headed the Mental and Moral Science List. 
AT MATRICULATION, JUNE 18288, 


26 sara ely passed. 
eve, passed by any Instituti 
up to this date. 
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MESSRS. LONGMANS AND CO-”’S LIST. 


WORKS BY JOHN TYNDALL, F.R.S., &c. 
FRAGMENTS of SCIENCE. 2 vols. Crown 8vo, 16s. LESSONS in EL a ‘ITY at the ROYAI 
HEAT a MODE of MOTION. Crown 8vo, 12s. INSTITUTION, 875 76. With 58 Woodcuts. Crown 


Svo, 25. 6d. 
SOUND. With 204 Woodcuts. Crown 8vo, res. 6d. 
eee renee vie page NOTES of a COURSE of SEVEN LECTURES on 


RESEARCHESon DIAMAGNETISMand MAGNE- ELECTRICAL PHENOMENA and THEORIES, de 
CRYSTALI IC ACTION, including the question of Dia- livered at the Royal Institution. Crown 8vo, Is. sewed; 
magnetic Polarity. Crcewn 8vo, 12s. 1s. 6@. cloth. 


*SSAYS . i TING. TTER of > 2 ee asic tein ancien TTATE SOP TT Ta 
SD ae Oe eee ee oe the DIR | ecrreg of a COURIE of MINE LACTURED 
in RELATION to PUTREFACTION and INFECTION, S AEaet didioened ot Gee Meme teatead aaa a 
With 24 Woodeuts. Crown 8vo, 7s. 6d. LG , delivered at the Koyal Institution. rown dvo, 
: Is. sewed 3 Is. 6a. cloth. 


LECTURES on LIGHT, delivered in America in | _ : Es ; 
1872 and 1873. With 57 Diagrams. Crown 8vo, 5s. FARADAY as a DISCOVERER.  F cap. 8vo, 35. 6¢. 


y TEUVEVCHICY ry Ty x T Al 4 An BD) 
WATTSS DICTIONARY OF CHEMISTRY. 
Revised and entirely Re-written by H. FORSTER MORLEY, M.A., D.Sc., Fellow of, and lately Assistant-Professor of 
Chemistry in, University College, London; and M. M. PATTISON MUIR, M.A., F.R.S.E., Fellow, and 
1. elector in Chemistry, of Gonville and Caius College, Cambridge. Assisted by Eminent Contributors. 
To be Published in 4 Vols. 8vo. Vol. 1. (ABIES—CHEMICAL CHANGE). 425. noni ready 


GANOT'S ELEMEN NTARY TREATISE ON PHYSICS, 
EXPERIMENTAL AND APPLIED. 


Translated and Edited from GANot’s ‘‘Eléments de Physique,” by EF. ATKINSON, Ph.D., F.C.S. Twelfth Edition, Revised 
and Enlarged, with 5 Coloured Plates and 923 Woodcuts. Crown 8vo, I5s. 


OT’S NATURAL PHILOSOPHY 


For General Readers and Young Persons. 


A Course of Physics divested of Mathematical Formulz, expressed in the language of daily life. 


‘Translated and Edited from GANoT’s “‘ Cours lémentaire de Physique,” by E. ATKINSON, Ph.D., F.C.S. Sixth Edition 
with 34 Pages of New Matter, 2 Plates, _ Woodcuts, and an Appendix of Questions. Crown 8vo, 7s. 6:7, 


MILLER’S ELEMENTS of CHEMISTRY, Theo- LESSONS in ELE ME NT ARY. MECHANICS 
retical and Practical. Designed for the Use of Schools, and of Candidates for the 


Part I. CHEMICAL PHYSICS. Sixth Edition. With London Matriculation, and other Examinations. With 52 
274 Woodcuts. 8vo, 16s Examples and nearly 500 Exercises and Examination Ques 
‘ A tions with Answers, and 124 Woodcuts. By Sir PHILIP 





oe ee MAGNUS, B.Sc., B.A. Fourteenth Edition. Feap. 8vo 
Vilfl o/ ) oo >. 0 6d. 
Part II1JI. ORGANIC CHEMISTRY, or the Chemistry of rm 
a ee ee ee |e HAND-BOOK of PRACTICAL TELEGRAPHY. 
A vides, and Farafiniis Acids. Fifth Edition. 8vo, By R. S.C LLEY, M.I.C.E., late Engineer-in-Chief of 
31s. Od, Telegraphs to the Post Office. Eighth Edition. With 

EXPERIMENTAL CHEMISTRY for JUNIOR 135 Woodcuts and 17 Plates. 8vo, 16s. 

ST DENTS. By 2 EMERSON REYNOLDS, M.D., ELECTRICITY for PUBLIC SCHOOLS and 

F.K.S. Feap. 8vo. With numerous Woodcuts. Part I. ; spechstie be . . 

Introduce tory, Is. 6/. Part II. ne Metals, 2s. 6¢. Part COLLEGES. With numerous (Questions and Examples 

III. Metals, 3s. 6¢. Part IV. Carbon Compounds, 4s with Answers, and 214 Illustrations and Diagrams, By 
’ ; tial iene W. LARDEN, M.A. Crown 8vo, 6s. 

SELECT ! E THODS in CHE mee AL ANALYSIS: ee , E 5; Vm : : 
Ch ‘ “om ganic. By WILLIAM CROOKES, F.R.S., | NAVIGATION and NAUTICAL ASTRONOMY. 
xc. Re-written and greatly enlarged. With 37 Woodcuts. Compiled by Staff-Commander W. R. MARTIN, R.N 
Svo, 245. Instructor in Surveying, Navigation, and Compass Adjust- 

rpPR ” ; : ING = . ment ; Lecturer on Meteorology at the Royal Naval College, 

MANUAI of PRACTICAL ASSAY ING. | By Joun Greenwich. Sanctioned for use in the Royal Navy by the 
ih ICHI cy F.( a o — ae iti st a by W. Lords Commissioners of the Admiralty. Royal 8vo, 18s. 

I OKES, » at ith 2 ood ulSs. ovo, 3 ‘. q. 

The TESTING of MATERL AL S of CONSTRUC- | The MARINE STEAM-ENGINE: a Treatise for 
TION: a Text-book for the En “x ing L a atory. 3y the Use of Eng gineering Students. By R. SENNET r, 
W. CAWTHORNE UNW IN” a ith 5 Plates R.N., Engineer-in-Chief of the Royal Navy. With 261 

141 Wocdcuts. 8vo, 215. lilustrations. 8vo, 215. 


London: LONGMANS, GREEN, & CO. 
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P 
Diary of Societies. 
LONDON, 
THURSDAY, Fesrvary 14. 

Roya, Society, at 4.30.— Magnetization of Iron at High Temperatures 
(Preliminary Notice): Dr. Hopkinson, F.R.S. —On a Series of Salts of a 
Base containing Chromium and Urea, No. 2: W. J. Sell and Prof. W. J. 
Lewis.—Effect of Floor-deafening on the Sanitary Condition of Dwelling 
Houses : Miss E. Johnstone and Prof. ‘IT’. Carnelley. 

MATHEMATICAL Society, at 8.—On as Diophantine Relation y? + y, 
= square: Prof. Cayley, "F.R.S.—On Projective Cyclic Concomitants or 
Surface Differential Invariants: K. B. Elliott.—Remarks upon Alge 
braical Symmetry, with Particular Reference to the Theory of Uperations 
and the Theory of Distributions : Major Macmahon, R.A.—Condition that 
a Line siould be cut in Involution by a Cubic and its Hessian: the 
President. 

INSTITUTION OF ELECTRICAL ENGINEERS, at 8.—The Insulation Resistance 
of E lectric Lighting - Circuits: Prof. A. Jamieson. (Discussion.)—On 
Certain Phenomena connected with Imperfect Earth in Telegraph Circuits : 
A. E. Kennelly. 

SANITARY INSTITUTE, at 5.—Notification of Infectious Diseases: Dr. B 
A. Whitelegge. 

RovaL INSTITUTION, at 3.—The Metamorphoses of Minerals: Prof. 
J. W. Judd, F.R.S. 

FRIDAY, FEsrvary 15. 

GEOLOGICAL SociETY, at 1.—Anniversary Meeting. 

SocieTyY oF ArTs, at 8.—The Ruby Mines of Burmah: G. Shelton 
Streeter. 

eg INSTITUTION, at 9.—Electrical Stress: Prof. A. W. Riicker, 

*.R.S. 
SUNDAY, FEBRuUARY 17. 

Sunpay Lecture Society, at 4.—Lessing, the Literary Reformer ; a Study 
of Character: Herbert Rix. 

MONDAY, Feprvuary 18. 

SociETY OF ARTS, at 8.—Wood Engraving: W. J. Linton. 

TUESDAY, Fesrvary 19 

ZooLoGcicaL Society, at 8.30.—On a Skull of the Chelonian Genus 
Lytoloma: R. Lydekker.—On an Apparently New Species of Hyracodon- 
titherium: R. Lydekker.—On some Fishes from the Kulima. njaro Dis 
trict : Dr. A. Giinther, F.R.S.—On Certain Points in the Structure of 
Polyboroides, with Remarks on its Systematic Position : F. E. Beddard. 

SociETY OF AxTs, at 8.—Slavery in Relath m_to Trade in ‘Tropical Africa : 
Commander V. Lovett Cameron, C.B., R.} 

INSTITUTION OF CIVIL ENGINEERS, at & —Alternate-Current Ma hinery : 
Gisbert Kapp. 

Royat StaTisTicaL Society, at 7.45.—lhe Coal Question: Richard 
Price-Williams. 

Royau INsTiITUTION, at 3.—Before and after Darwin, II., 
Prof. George John Romanes, F.R.3. 


WEDNESDAY, FEsrvary 20. 

GEOLOGICAL Society, at 8.—On the Cotteswold, Midford. and Yeovil 
Sands, and the Division between Lias and Wolite; S. S Buckman.—On 
some Nodular Felstones of the Lleyn Peninsula; Miss C. A. Raisin. 
Communicated by Prof. T. G. Bonney, F.R.S.—On the Action of Pure 
Water, and Water saturated w.th Carbonic Acid Gas, on the Minerals of 
the Mica Family : A. Johnstone. 

RoyaL MgrTeorovocicaL Society, at 7.—Report on the —_ Wind 
Inquiry : William Marriott.—An Atmosp cSketch: F. A. Velschow.— 
The Drought in New South Wales in 1883-84, and Rainfall at Corella, 
1879-88 : Ven. Archdeacon Wynne. 

Society or Arts, at 8.—The Forth Bridge : Benjamin Baker, 

THURSDAY, Fesrvary 21. 

Rovat Society, at 4.30.—The following Papers will probably be read :— 
The Influence of Bile on the Digestion of Starch; 1., Its Influence on 
Pancreatic Digestion in the Pig: Dr. Sidney Martin and Dr. Dawson 
Williams.—The Innervation of the Renal Blood-Vessels: Dr. J. R. 
Bradford.—On the Comparative Action of Hydroxylamime and Nitrites 
upon Blood-pressure: Dr. Lauder Brunton, F.R.S., and T. Jessopp 
Bokenham. 

LINNEAN SocIETY, at 8.—On Euphrasia: F. Townsend.—Sexual Apospory 
in Polytichum angulare : C. T. Druery.—On the Keiina of the blowfly : 
B. 'T. Lowne. 

CHEMICAL Society, at 8.—Ballot for the Election of Fellows. 

Rovac INSTITUTION, at 3.—The Venom of Serpents, and Allied Poisons : 
Dr. Sidney Martin. 


Evolution : 





FRIDAY, FEBRUARY 22. 

InstiTuTION oF Civit ENGINEERS, at 7.30.—Furnaces : Thos. A. Guyatt. 

Rovat INSTITUTION, at 9.—In the Heart of the Atlas: Harold Crichton- 
Browne. 

SATURDAY, FEpRvARY 23. 

Puysicat Society, at 3.— Note of the Measurement of Electrical Resist 
ance: Dr. J. W. Waghorne.—Notes on Polarized Light, Part III. ; viz. 
(1) on a New Polarimeter ; and (2) on the Formation of a Cross in certain 
Crystal Structures : Prof. S. P. Thompson.—On Electrical Me: asurement ; 
Prof. Ayrton, F.R.S., and Prof. J. Perry, F.R.S 

Rovat INSTITUTION, at 3.—Experimental Optics (Polarization; Wave 
Theory): Right Hon fon Rayleigh, F.R.S. 


LANTERN NOVELTIES. 


Twelve Geological Transparencies of the Isle of Mul]. Post free, 12s. gd. 


Four Petrological Photo-Microcraphs of a Basaltic Dyke, showing the 
cooling from edge to centre. Post free, 4s. 6d. 


EDWARD WARD, F.R.M.S., 
249 OXFORD STREET, MANCHESTER. 
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‘SUBSCRIPTIONS TO * NATURE. % 


d. 
Yearly . oe ee, we Cee 28 fe) 
Half-yearly . Sublet oo Sia mane ey 
RR 5: Sans sl eae ees 
To the United States, the Continent, &c. :— 
POU Gs. a Boa dn k G a we ee 
Me PORE. 6. as Se a ee oe 
Quarterly “ 8 oO 
To India, China, and Japan :— 
Yearly . eae a ee ee are eT 
Be PORE i.e 5 Sa sb ea we a 
GRURROREIE es. ns. wine ee ee 


CHARGES FOR ADVERTISEMENTS. 


Three Lines in Column 2s. 6d. 9d. per Line after. 


Sau € 
One Eighth Page, or Quarter Column o18 6 
Quarter Page, or Halfa Column .. . 215 © 
Half a Page, or a Column 3 5 Oo 
Whole Page .. . - 6 6 oO 


Money Orders payable to MACMILLAN & CO. 
OFFICE: 29 BEpDForRD STREET, STRAND, W.C. 


UeakenedE nergy 
Horsford’s Acid Phosphate. 


This preparation supplies the phosphates 
required for the performance of the several 
functions of the body, and acts as a nutri- 
ment to the cerebral and nervous systems. 
Its value in the restoration of weakened 
energy is wonderful. Agreeable to the 
taste. 

Dr. EpwINn 
Surgery, 


B. Woop, M.R.C.S. and L.R.C.P., 
123 Holoway Head, Birmingham, says :— 
“T have tried it in extreme nervous debility, with 
very good results. I speak with great confidence o 
jts good effects, and mean to continue its use.’ 
Descriptive pamphlet post free on application to 


Rumford Chemical banal Leneienei R.I., U.S.A. 


BEWARE OF SUBSTITUTES AND 
IMITATIONS. 


OXYHYDROGEN LIMELIGHT. 
SEASON 1888-1889. 


For Prices of Highly Improved Steel Gas Cylinders, Compressed Gases, 
and other Apparatus, address— 





HOWARD LANE & CO., 


115, 116, 117 PALMERSTON BUILDINGS, London, E.C. 
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Established Mon 
OPTIMUS Magic Lantern is efficient for exh’- 
itions. The Lens is achromatic, with Rack. 
Compound Condenser of 4-inch diameter. Three- 
Wick Refulgent Lamp, yielding a brilliantly- 
illuminated picture, complete in Box.. SI 130 
Mahogany outside Body (Panelled Door, 

Brass Stages, and Sliding Tubes) . 

Russian Iron Body (Brass Sliding Tube)... 

“OPTIMUS” BIUNIAL LANTERN, 
: Panelled Mahogany Body, Japanned 

Stages and Tubes, Achromatic Photo- 

— Front Lenses, Compound Condensers, 45 12s. cd. Brass 
tin eee ~ ew 8 Bo 
- 14 100 


} 


+ 


° 
° 
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oplim: S TRIPLE LANTERN, “Brass Fittings eee 





N, SON, & RAYMENT. “OPTIMUS. | 


DISCOUNTS to TRADE ONZ] 
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Catalogue Free. 


ENLARGING 
APPARATUS. 


Russian Iron Body, 4- 
wick Refulgent Lamp, 
Compound Condenser, 
Mahogany Camera Front , 
Long-extension Bellows, 
Rack and Pinion Adjust- 
ment, so that Operator's 
own Lens may be used. 
87/6 tr0/- 


5 Se 6 inch. "7 inch. 


99 HATTON. GARDEN, LONDON, E.C. 





NEW ADDRESS. 


EA RVEW 


@ PEA EB, 


6 CHARING CROSS ROAD, W.C., 
Manufacturers of Physical Apparatus for Schools and Colleges. 
List of School Apparatus approved by the SCIENCE and ART DEPARTMEN i Free on Application. 


S F | S M 0 G 4 A p ey 


RECORD 
(GRAY—MILNE). 
STANDARD ELECTRIC INSTRUMENTS 
(SIR WILLIAM THOMSON’S). 
For Price and a 
JAMES WHITE, Optician, 


SAUCHIEHALL STREET, GLASGOW. 


MOORE BROS., 
Osteologists, Disarticulators, &c., 
ts KREMLIN DRIVE, LIVERPOOL, 
Have Orenep a CENTRAL SHOWROOM art 
49 HARDMAN STREET, LIVERPOOL 


(Near the Philharmonic Hall, opposite the Church for the Blind), 
WHERE OSTEOLOGICAL SPECIMENS, &C., MAY BE INSPECTED, 


ll Particulars apply to Maker, 











THIS 


HOLLOWAYS MESS ccorome 


Is unequalled in the Cure of all Disorders of the LIVER, 
STOMACH, KIDNEYS AND BOWELS. A Great PURI. 
FIER of the BLOOD; a Powerful Invigorator of the 
System, if suffering from WEAKNESS AND DEBILITY, 
and is unequalled in Complaints incidental to Females, 
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Mathematical Instrument Manufacturer to H.M. Government, Council of 
India, Scienceand Art Department,.Admiralty, &c. 


Mathematical, Downe. and Surveying Instruments 
of Every Description, 


Of the Highest Quality and Finish, atthe most Moderate Prices. 
Illustrated Price List Post Free. 


W. F. S. obtained the only Medal in the Great Exhibition of 1862for 
Excellence of Construction of Mathematical Instruments, and the only 
Gotp MEDAL in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Address:—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 


Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations. 
Conducted by C. G. Barrett, J. W. DouGras, W. W. Fowrer, M.A. 
F. , R. McLacuran, F.R.S., E. Saunpers, F.L.S., and 
H. T. STAINTON, F.R.S. 


This Magazine, commenced in 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the British Isles. 

Subscription—Six Shillings per Volume, post free. 
mence with the June number in each year. 

Vols. I. to IX. ros. each to purchasers of complete sets : 
volumes may be had separately or together, at 7s. each. 

London: GURNEY & JACKSON (Mr. Van Voorst’ssuccessors), 
1 Paternoster Row. 


N.B.—Communications, &c., should be sent to the Editors at the above 
address. 
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RICHARD ANDERSON & CO., 
Successors to SANDERSON & CO. (Established 1852). 


Patronised by H.M. the QUEEN. Contractors to H.M. Government. 
Manufacturers and Erectors of every description of 






ELECTRIC BELLS, 
SPEAKING-TUBES, &c., &o., 
CHURCH-SPIRES AND CHIMNEY-SHAFTS 
REPAIRED. 


EIGHT FIRST-CLASS PRIZE MEDALS.. 
Price-Lists Post Free. 


22 Kirkgate Buildings, Huddersfield, 
LEADENHALL — 101 LEADENHALL STREET, 


, cb. 
Telegrams—‘‘ TONNERRE LONDON.” 


MADE WITH BOILING WATER. 


EPPS’S 


CRATEFUL—COMFORTING. 


COCOA 


MADE WITH BOILING MILK, 





On the 1st of every Month, Price Sixpence 
THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY. 
Edited by Joun T. CarrinGTON, 


With the Assistance of 
FREDERICK Bonp, F.Z.S. RIcHARD SouTH. 
Epwarp A. Fitcn, F.L.S. J. JENNER WEIR, F.L.S 
F. BucHANAN Wuirte, M.D. 


Contains Articles by well-known Entomologists on all branches of the 
Science; on Insects injurious or beneficial to Farm or Garden; Notes on 
Habits, Life- Histories; occurrence of Rarities, &c., there are Monthly 
Lists of Duplicates and Desiderata. 

Woopcut ILLusrraTions and occasional LirHoGRAPHED and CHRomo- 
LITHOGRAPHED PLATEs. 


SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 


THE BREWERS’ GUARDIAN : 


A Fortnightly Paper devoted to the Protection of Brewers’ Interests, 
Licensing, Legal, and Parliamentary Matters. 





REVIEW OF THE MALT AND Hop TRADES; AND WINE AND SPIRIT TRADE 
REcorpD. 


The Organ of tie Country Brewers. 


** The Brewers’ Guardian’’ is published on the evening of every alternate 
Tuesday, and is the only journalofficially connected with brewing interests. 

Subscription, 16s. 6¢.per annum post free, dating from any quarter-day. 
Single copies rs.each. Registered fortransmission abroad. 


THE ‘“ HANSA,” 


Published since 1864 in Hamburg, is the only independent professional paper 
in Germany dedicated exclusivelyto Maritime Objects. Essays, Critiques, 
Reviews Reports, Advertisements. Strict eye kept upon the development 
of Maritime Affairs in every respect Every second Sunday one Number in 
4to at least ; frequent supplements and drawings. Subscription at any time; 
preceding numbers of the year furnished subsequently. Price ras. for twelve 
months, Advertisements 4¢. a linewidely spread by this paper; considerable 
abatement for 3, 6, 12 months’ insertion. Business Office: Aug. Meyer and 
Dieckmann, Hamburg, Alterwall, 28. Edited by W. von Freepan, M.R., 
Hamburg, Alexander Street, 8. 
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- MINERALOGY AND GEOLOGY. 


SPECIAL AND TYPICAL COLLECTIONS FOR STUDENTS 
LECTURERS, AND MUSEUMS. 


EVERY REQUISITE FOR PRACTICAL WORK, CABINETS, 
CASES, APPARATUS OF ALL KINDS. 
The Largest Stock in England of Rocks, Rock-Sections, 
Minerals, Fossils. 


New Catalogues and Lists now ready, Free, of 


JAMES R. GREGORY, 
88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 


Bxcellent Copies of the actual, natural Handwriting, also 
of Drawings, Music, even of elaborate Sketches, Pro- 
grammes, Plans (up to Double-Elephantsize), Shorthand, and 
Type-Writingare easily, quickly, andcheaply produced bythe 


AUTOCOPYIST 


Very fluidink, used with ordinary pen and paper. .Auto-Circulars resemble 
written letters. Used atthe House of Lords, &c. 


AUTOCOPYIST DEPT. (A.£.T.Co., La.), 
London Wall, London, and 52 Princess Street, Manchester. 


THE PROVIDENCE 
MILLS SPINNING 
COMPANY, BRAD- 
FORD, YORKS, gua- 
vrantee the full weight of 





me 16 ounces to the pound. 
i Their Wools and 
are not weighted fe 
heavy dyes or chemicals ; 
but are all of THE 
BEST QUALITY and 
PURE FAST DYE. 
Ladies! write for the 
Samples (which may be 
kept without charge), 
and you will at once see 





| 





the advantage of buying 
direct from the § rs 

Any quantity sold, and 
Carriage Paid on Orders 
of 108. and upwards. 











The Providence Mills Spinning Co., 
Bradford, Yorks. 
Please name ** NATURE.” 


|NORTH BRITISH AGRICULTURIST, 


the chief Agricultural Journalin Scotland, circulates extensively among 
Landowners, Farmers, Resident Agents,and others interested in the 
management of land throughout the United Kingdom. 

The AGRICULTURIST is published every Wednesdayafternoon in time 
forthe Evening Mails, and contains Reports of all theprincipal British and 
Irish Markets of the week. 

ThespecialattentionofLand Agentsisdirected totheAGRICULTURIST 
as one ofthe best existing papersfor Advertising Farms tobe Letand Estates 
for Sale. 

Advertisers addressing themselves to Farmers will find the AGRICUL- 
TURIST a first-class medium for reaching that Class. 

Price 3d. By post 3}¢. Annual Subscription, payable inadvance, ras. 

Offices—377 High Street, Edinburgh, and 145 Queen Victoria Street, 
London, E.C. Money Orders payableto C. and R. ANDERSON. 


THE ZOOLOGIST : 

A MONTHLY MAGAZINE OF NATURAL HISTORY. 
Third Series. Edited by J. E. Hartine, F.L.S., F.Z.S., member of the 
British Ornithologists’ Union ; contains— 

Original Articles by well-known naturalists in every branch of zoology ; 
habits of animals; arrival and departure of migratory birds ; occurrence of 
rare birds ; distribution and migration of British fresh-water fish ; new or 
rare marine fish; local aquaria; British reptiles; British land and fresh- 
water mollusca, with remarks on the haunts and habits of the species; and 
other matters of general interest to those who delight in natural history 
Reports of the Linnean, Zoological, and Entomological Societies. Reviews 
of natural history books. Occasional translations from foreign zoologica) 
journals of important and interesting articlesin various branchesof zoolo 
There are occasional woodcuts. 


SIMPKIN, MARSHALL & CO.., Stationers’ Hall Court 
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Dry Soap in Fine Powder, and « 
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Printed by RicHarp CLay anv Sons, LimiTep, at 7 and 8 Bread Street Hil’, Queen Victoria Street, in the City of London, and Published by 
Macmit..an AND Co,. at the Office, 112 Fourth Avenue New York. —Tuurspay, February 14, 1889. 





A FACKATZ. 


This is only one of the many uses to 


WORTH A POUND 


dishes, knives, forks, and everything. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE, 


‘* To the solid ground 
Of Nature trusts the mind which builds for aye.”—WoRDSWORTH, 
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THURSDAY, FEBRUARY 21, 1880. 


[PRICE 15 CENTS. 
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THE NEW PATENT 


WATKIN. ANEROID BAROMETER, 


This wonderful In- 
strument, the invention 
of Major WATKIN, 
R.A., is made with 
three Circles of Figures 
instead of one, thus 
giving amuch more open 
scale, combined with 
greater length of range. 
[t is marvellously accu- 
rate and sensitive, and 
has been correctly de- 

scribed as the 


‘*Aneroid of the 
Future.” 








J, J. HICKS, 
8,9, & 10 
Hatton Garden, 
London, E.C. 





PHOWOGRAPHIG LENSES 


WITH 
IRIS DIAPHRAGM. 


Mr. LATCHMORE, of Hitchin, says :—‘‘I have tried the 
Beck Lens fitted with Iris Diaphragm supplied by your firm 
some time since. As you are aware, I have a shelf full of 
lenses by makers of repute, but the process of natural selection 
compels me irresistibly to use the Bek Lens, not only on 
account of its optical excellence, but for the extreme convenience 
of the Adjustable Diaphragm.” 


Full Particulars Free on application to 


R. & J. BECK, 


68 CORNHILL, LONDON, E.C. 





NOTICE OF REMOVAL. 





Mr. Jonn Browntnc, Ophthalmic Op- 
tician and Specialist in Spectacles, Author 
of “Our Eyes,” nowin its Seventh Edition, 
begs to state that he has removed his Con- 
sulting-Rooms to a more central position, 
No. 35 Alfred Place West, exactly opposite 
South Kensington Railway Station, where 
he may be consulted personally free of 


charge for all forms of defective vision. 


TRAVELLER'S COMPANION, 








ANEROID BAROMETER with Altitude Scale, COMPASS with Patent 
Dial, and THERMOMETER having Fahrenheit and Centigrade Scale. 
Price 5 to 8 Guineas. 

Illustrated Price Lists Posted Free to all Parts of the World. 


NEGRETTI AND ZAMBRA, 
ScIENTIFIC INSTRUMENT MAKERS TO THE QUEEN, 
HOLBORN VIADUCT. 
Branches:—45 CORNHILL; 122 REGENT STREET, 

Photographers at the CRYSTAL PALACE, — 
N. & Z.’s Large Illustrated Catalogue, 1200 Engravings, Price 5s. 6d. 
Telephone No. 6583. Telegraphic Address, ‘* Negretti, London.” 
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MANCHESTER MUSEUM, 
OWENS COLLEGE. 

The Trustees of the Museum are prepared to appoint a Keeper of the 
Museum at a Stipend of £250 o per Annum. 

He will have charge, under the control of a Committee, of the Collections 
of Natural History, including the Collections of Zoology, Botany, Geology, 
and Mineralogy. 

A full statement of the details of the duties of the Office may be obtained 
on application to the REGISTRAR. 

Applications with Testimonials must be forwarded, under cover, to the 
REGISTRAR, on or before FEBRUARY 28. 

HENRY WM. HOLDER, M.A., Registrar. 


GLASGOW AND WEST OF SCOTLAND 
TECHNICAL COLLEGE. 
ALLAN GLEN’S SCHOOL. 

Tbe HEAD-MASTERSHIP of ALLAN GLEN’S SCHOOL has 
become VACANT by the death of Mr. E. M. Dixon, and the Governors 
invite Applications for the position. Candidates must be Graduates of a 
University of the United Kingdom, ‘They must also have paid special 
attention to Physic al or Chemical Science, have had experience in organiza- 
tion and management, and be well acquainted with the requirements of 
Te ica ation in its applications, especially to E ngineering g. Minimum 
Sz a Year. 
pplications, with Copies of Testimonials, to be lodged, not later than 
M: AKCH 9, with the undersigned, from whom any further information may 





























wsiesnaconee JOHN YOUNG, M.A., B.Sc., Secretary. 
38 Bath Street, Glasgow, February 18, 1889. 
ROYAL INSTITUTION OF GREAT 
BRITAIN, 


ALBEMARLE STREET, PICCADILLY, W. 

The Right Hon. LORD RAYLEIGH, M.A., D.C.L., F.R.S., will, on 
SATURI AY NEXT, February 23, at Three o’Clock, begin a Course of Eight 
Lectures on *‘ Experimental Optics (Polarization ; Wave Theory).” 

Subscription to this Course, One Guinea; to all the Courses in the 
Season, ‘lwo Guineas. 


PCPULAR MICROSCOPE SLIDES for 


EXHIBITING. Gorgeous Polarizing, Brilliant Opaque, &c. From 
ss. Dozen. List Free. Microscopes, Mounting Requisites, &c.—HENRY 
EspaGe, 344 Caledonian Road, London. 


ENGINEERING DEPARTMENT, CAM- 
BRIDGE UNIVERSITY. — WANTED, an INSTRUMENT 
MAKER.—Apply, stating Age, Experience, and Wages, to JAMES 
Lyon, M.A., naan dencicpsinasnane 





GEOLOGICAL COLLECTIONS. 


Comprising Fossils, Minerals,and Rocks, labelled with Name, Locality, 
and Geological Position, in Mahogany Cabinets. 100 Specimens, 25s. ; 
200 ditto, sos. The best value obtainable. 

Micr-2-Sections of Rocks in great variety. Cabinets, Glass-topped Boxes, 
and other Geological Requisites. 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET, LONDON, E.C. 








INVENTIONS EXHIBITION—GOLD MEDAL AWARDED, 
DENT’S NEW ILLUSTRATED 
CATALOGUE ot HIGH-CLASS 
WATCHES and CLOCKS at 


WATCHES. 


REDUCED PRICES, sent post 
free on application to E. DENT 
and Co., Makers to the Queen, 
61 STRAND, LONDON, W.C., 
or 4 ROYAL EXCHANGE. 


FRY’S 


Pure Concentrated 


COCOA 














Prize Medals 
Firm. 








Thirty-Eight 
awarded to the 











| and Best for High-class Work. 


LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHAM, 


Who last week sent to his subscribers Corethra (glass or phantom 
Larva), with sketch and description. He also sent out Pandorina n.orum, 
Floscularia, Proales parasita, Trout Fry, Clathrulina elegans, Limnias 
ceratophylli, Brachionus pala, Melicerta ringens, Stephanoceros, Stentors, 
Volvox globator; also Amceba, Hydra, Vorticella, Crayfish, and other 
Specimens for Biological Laboratory work. 

_ Weekly announcements will be made in this place of Organisms T. F 
is supplying. 


Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for Subscription of £1 1s 
or Twelve Tubes for tos. 64. 


Portfolio of Drawings, Eleven shane 1s. inenand 


BRITISH MUSEUM. 
The Reading Room and Newspaper Room will be CLOSED fron 
FRIDAY, MARCH 1, to TUESDAY, MARCH s5, both days inclusive. 
E. MAUNDE THOMPSON, Principal Librarian. 


British Museum, February 20, 1889. 


W. P. COLLINS’S CATALOGUES.— 
DARWINIANA -- MICROSCOPY — MICRO-NATURAL HIS- 
TORY. PAMPHLETS AND EXCERPTS in every branch of 
Natural Science. Libraries purchased, and Books bought and taken 
in exchangee—W. P. COLLINS, Scientific Bookseller, 157 Great 
Portland Street, London, W. 








Just Published, Price 1s., by Dest, 1s. 44d. 


THE VICTORIA UNIVERSITY CALEN- 
DAR FOR THE YEAR 1889. 


London; MACMILLAN & CO. Manchester : J. E. CORNISH. 


GILCHRIST LANTERNS 


CHEMICAL & ELECTRICAL EXPERIMENTS. 


As used by Wm. Lant Carpenter, Esq., B.A., and Prof. Forzes, Free 
Trade Hall, Manchester, before 5000 people. 


HUGHES'S PATENT ROTARY TRIPLE Combination 
Optical Lantern for Electric or Limelight, fitted with a new form of powerful 
Oxyhydrogen MIC COPE with Highest-class Objectives, showing 
Eye of Fly 18 feet in diameter. 

The GILCHRIST Lanternfor PHYSICAL EXPERIMENTS 
and SPECTROSCOPE Work, and OPTICAL LANTERN for 
Diagrams, &c. This magnificent Instrument will give perfect marginal 
definition. Suitable for Colleges and School Demonstration. 

omy etenage nay ATTACHMENT for adapting to any Lantern 
New Pattern, £7 

DIRECT NICOL PRISM POLARISCOPE. 

PATENT PAMPHENGOS gives 12-feet Pictures. 
Esq., comparesit tothe Limelight. £2 10s. 

The DOCWRA TRIPLE. Finest Instrument ic the World. 
Medal, Highest Award, Photographic Exhibition. 

BIUNIALS. Elegant Brdss Fronts, complete Outfits, Gas-bag, &c., 
415158. 60,000 Slides, 300 Lecture Sets, Science Lectures, &c. Cheapest 
Illustrated Catalogue, 300 pages, 15. ; 





B. J. MALDEN 


Prize 


| Postage, 3¢.; ditto Pamphlets, 3d. 


| MINE, REDRUTHITE, 


W. C HUGHES, 


Patentee, Inventor, and Specialist, 
BREWSTER HOUSE MORTIMER ROAD, KINGSLAND, LONDON, N., 


Inventor of the Giant Aphengescope, Optical and Physical Apparatus 
of the Highest Class. 


MINERALOGY AND GEOLOGY. 


Mr. HENSON, 97 REGENT STREET, Lonpon (late 277 Strand), ir 
vites inspection of some EXCEEDINGLY CHOICE CORNISH MINE- 
RALS, consisting of CALCITES rrom THE CELEBRATED HERODSFOO1 
IRIDESCENT FAHLERZ, GOETHITE, 
and LARGE CRYSTALS of CASSITERITE 

From CUMBERLAND: FINE EXABIPLES of the VERY INTER- 
ESTING **BUTTERFLY” TWIN CRYSTALS OF CALCITE. 
WITHERITES, GREEN AND OTHER FLUORS. 

RHABDOPHANE, SCOVELLITE, FORESITE, EPISTILBITE, 
THORITE. FINE SERIES OF POLISHED AGATES. 

Specimens sent on Approval. 
COLLECTIONS for STUDENTS, PROSPECTORS, and MUSEUMS 
LESSONS GIVEN IN MINERALOGY. BLOWPIPE CASES AND 
APPARATUS. GEM STONES. Catalogues Free. 


SAMUEL HENSON, 97 Regent Street, London, W. 


(A FEW DOORS FROM ST. JAMES’S HALL.) 
Established 1840. 
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ives betterresultsthan any other form 
of Lantern Polariscope. 

For Particulars of POLARISCOPES 
Jand MICRO-POLARISCOPES for 
m Screen Projection, LANTERN: MI. 
CROSCOPES, OPTICAL and ELEC- 
m TRIC LANTERNS, SLIDES, &c.,see 
Catalogue, 4 Stamps. 

Scientific Apparatus of every Descrif- 

tion for Colleges, Institutions, &c. 


NEW NICOL PRISM POLARISCOPE FOR PROJECTION.° 
eS Se | 


ah c 









NEWTON &CO 
WAKERS 
LONDON. 






Silver Medal Inventions Exhibition 1885 


NEWTON & CO., 


Manufacturing Opticians to the Queen 
and. the Government, Agents by Ap- 
ij | pointment to the Science and Art Dept. 
FLeet STREET, Lonvon. 
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PERKEN, SON, & RAYMENT. “OPTIMUS. 


Established 1852. DISCOUNTS to TRADE ONLY. Catalogue Free. - 


OPTIMUS Magic Lantern is efficient “or EN L A R G | N G 


bitions. The Lens is achromatic, with Rack. 


Compound Condenser of 4-inch diameter. ‘Three- APPA RATUS. 


Wick Refulgent Lamp, yielding a brilliantly- = I Rexcivs 
illuminated picture, complete in Box... 1 13 0 Russian ron Body, 
Mahogany outside Body (Panelled Door, wick Refulgent Lamp 
Brass Stages, and Sliding Tubes) ... .. 4 20 Compound Condenser fff 
Russian Iron Body (Brass Sliding Tube)... 2 5 0 Mahogany Camera Front: fii 
| “OPTIMUS” BIUNIAL LANTERN. Long-extension os i 


1S os 
1 Mahogany Body, Japanned Rack and Pinion Adjust- 
Punslied id Ys Jap ment, so that Operator's 


own Lens may be used. ; AN 
ee ee ee ee ‘ S Ba 75/- 87/6 110/- = 0% 
OPTIMUS TRIPLE LANTERN, Brass Fittings ... .. .. 14 100 sinch. 6inch. 7 inch. 


99 HATTON GARDEN, LONDON, E.C. 


HARVEYVT & PEAK, 
6 CHARING CROSS ROAD, W.C., 
MAKERS OF WIMSHURST MACHINES ALL. SIZES. 


List of School Apparatus approved by the SCIENCE and ART DEPARTMENT, Free on Abpplication. 


GOLD MEDAL, ee EXHIBITION, LONDON. RICHARD AN DERSON & CO., 


Suecessors-to SANDERSON & CO. (Established 1852). 
Patronized by H.M. the QUEEN. Contractors to H.M. Government. 
Manufacturers and Erectors of every description of 















= "  §tages and Tubes, Achromatic Photo- 
graphic Front Lenses, Compound Condensers, £5 125. od. Brass 









ELECTRIC BELLS, 
SPEAKING-TUBES, &c., &o., 


CHURCH-SPIRES AND CHIMNEY-SHAFTS 
REPAIRED. 


EIGHT FIRST-CLASS PRIZE MEDALS. 
Price-Lists Post Free. 


22 Kirkgate Buildings, Huddersfield 
+, LEADENHALL HOUSE, 101 LEADENHALL STREET, 
LONDON, E.C. 


Telegrams<"* TONNERRE LONDON.” 


F. H. BUTLER, M.A.0xon., A.RS.Mines,&e. —— wee eee oe 
NATURAL HISTORY AGENCY, MADE WITH BOILING WATER. 


148 BROMPTON ROAD, LONDON, &.W., + 
NEAR THE BRITISH NATURAL HISTORY MUSEUM. a tr jp S S 


MR. BUTLER having secured the unique a ae OF —_ 
LOCK AND OTHER FOSSILS belonging to the late Joun Gray, Esq., 
of Hagley, Worcestershire, is now offering them for sale singly or in sets. CRATEFUL—COMFORTING. 


The Collection is replete with exquisite examples of Crinoids, Trilobites, 


Corals, and Mollusca, carefully worked out from the matrix, and exhibiting 
full details of sculpture and habit. No other such opportunity has ever 
been afforded to Museums and the scientific world, of obtaining specimens 
of equal beauty and rarity. 


Numerous Species from the Wright, Holl, Mantell, and other Collections 
are also in stock. Collections of Fossils, of rom 100 to 10,000 Species or 


more, can be supplied to order. MADE WITH BOILING MILK, 





EXTRACT FROM PRIVATE LETTER. 


“ The infant was very delicate ; our medical adviser ordered your Food 
The result in a short time was wonderful ; the little fellow grew strong and 
fat, and is now in a thriving condition—in fact, ‘‘ the flower of the flock. 


BENGER’S FOOD is sold in Tins, at 1/6, 2'6, and 5/-, by Chemists, &c., 
Everywhere, or Free by Parcels Post, from 


TERSHEAD & CO. (S. Paine & F. 8, Benger) 
— MANCHESTER, ; 
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THE SCOTTISH PROVIDENT INSTITUTION. 


Edinburgh 6 St, Andrew Square. 

London i< sd a 17 King William Street, E.C, 
HIS SOCIETY was instituted at Edinburgh in 1837, with the object of giving to the assured the full benefit of the Low 
Premiums hitherto confined to a few of the Proprietary Offices, while retaining the Whole Profits for the Policyholders. 
Experience has proved that with economy and careful management these Premiums will not only secure greatly Larger 
Assurances from the first ; but, by Reserving the Surplus for those who live long enough to secure the Common Fund from 

loss, will in most cases provide Eventual Benefits as large as under the more usualsystem of High Premiums. 

Septennial Progress of the Institution. 








Pisin " IINDS SURPLUS. } 

ee Assurances | ,..FUNDS = = = INCREASE b- : ara 
Dac. 21. EFFECTED. aaa or Funps. |No. OF Par-| AMOUNT. 

: TICIPANTS, |(two-thirds divided), 

ce 
1845 (8 years.) £942,899 £69,009 £69,009 can | pom 

1852 2,571.328 254,675 185,666 167 | 426,159 
1859 4,590, 300 633,514 378,839 851 79,644 
1866 795255373 1,245,372 611,858 2,492 | 181,544 
1873 12,297,445 2,253,175 1,007,803 4,599 376,577 
1880 | 19,695,470 3,913,252 1,660,077 | 6,662 | 624,473 
1887 26,837,043 6,179,746 2,266,494 9,384 | 1,051,035 


| | 
he Accumulated Funds (increased in year by £387,000) exceed 46,300,000. 


The INCREASE of FUNDS in the last Seven Years is greater than in any other Office in the Kingdom—due in great measure to the exceptionally 
low cost of Management, the ratio of which to Premiums is little over 9 per cent., or 6 per cent. to INCOME. p 
The Amount of ASSURANCE effected, and the FUNDS accumulated, in 50 years, have exceeded those of any other Office at a similar period. 


___ Examples of Premiums for Assurance of £100 at Death—with Profits. __ , 
| 








AGE. 25 30* 35 4ot 45 50 } 55 | 
- —_—_— 7 i— | 

During Life £118 o 42 1 6 42 610 4214 9 ra we 2 9 45 1 12 

| 2 Payments 212 6 215 4 30 2 ee 317 6 4%2 1 510 2 | 


* A person of 30 may secure £1000 at death by a yearly payment, during life, of £20 15s. This Premium would generally elsewhere secure (with 
Profits) £800 only, instead of £1000. Or he may secure £1000 by 21 yearly payments of £27 13s. 4d., being thus free of payments after so. 

+ At age 4o the Premium, ceasing at 60, is, for £1000, £33 145. 2d@., about the same as most Offices require during whole life. Before these Premiums 
have ceased, the Policy will have shared at least once. 

; The SOCIETY has taken a leading part in the REMOVAL OF RESTRICTIONS AND GROUNDS OF CHALLENGE. 

Foreign Residence,—All Policies (not seafaring or military risks, for which special arrangements may be made) are now Wor.p-WipE, and free from 
restrictions on Residence after five years—provided the Assured has attained the age of 30. Y . 

The SurRENDER VALUES compare favourably with those of other first-class Offices. An explanatory MEMORANDUM, with Comparative Examples in 
leading Offices, may be had. Reports containing full Information and Tables of Rates may also be had on Application. 

J. MUIR LEITCH, London Secretary. JAMES WATSON, Manager. 


This Day, 8vo, Cloth, with ee Sthecteatlens by the Auuben, 12s. 6d. DUBLIN UNIVERSITY PRESS SERIES. 


BIRO-LIFE OF THE BORDERS; GREEK GEOMETRY 


RECORDS of WILD SPORT and NATURAL FROM 


HISTORY on MOORLAND and SEA. THALES TO EUCLID. 


By ABEL CHAPMAN. 
aisle a I ae i By GEORGE JOHNSTON ALLMAN, 
= air 2 & JACKSON, 1 Paternoster _ LL.D., D.Sc., F..R.S., Professor of Mathematics in Queen’s 
(Successors to Mr. VAN VOORST). College, Galway. 





ry , > 27e-8 , > . ~* Quy, Ie c 
Recently Published, Post Free for Six Stamps. 8vo, Price ros. 6d. 





W WESLEY & SON’S Natural History and Scientific Book London: LONGMANS, GREEN, & CO. 
* Circular ; No. 92 (Eighteenth year of Publication), containing over 
2000 valuable and important Works on— With 192 Illustrations. Crown 8vo, 6s. 


BOTANY: 
including L — Floras, Herta pasonanan, Economic Botany, A TEX T-BOOK OF ELEMENTARY 
*hysiology o ants, Botanical Microscopy ; 
Forming a portic ; of ic ait of— ai BIOLOGY. 


Ww. W seemed & SON, Scientific Bo —_ on Publishers, By RB. J. HARVEY GIBSON, M.A. F.RS.E,, 


Essex Street, Strand, London 
—— Lecturer on Botany in University College, Liverpool. 


London: LONGMANS, GREEN, & CO. 





( 


— 


( °° ° ; ° . 
~ metry, Vector and Locor Addition, Machine Kinematics, and Statics of 


7 L E ks foe Part I. Text, with Separate Atlas of Plates—Arithmetic, Algebra, Trigono- 





Mathematical Instrument Manufacturer to H.M. Government, Council of Fiat and Solid Structures. Svo, 255. 


India, Scienceand Art Department, Admiralty, &c. GRAPHICS ; OR, THE ART OF 


Mathematical, Drawing, and Surveying Instruments 


of Every Denerivtisn, CALCULATION BY DRAWING LINES, 


Of the Highest Quality and Finish, atthe most Moderate Prices. 


Lllustrated Price List Post Free Applied especially to Mechanical Engineering. 


W. F.S. obtained the only Medal in the Great Exhibition of 1862 for By ROBERT H. SMITH, 
Excellence of Construction of Mathematical Instruments, and the only ; 
Gotp MEDAL in the International Inventions Exhibition 1885 for Mathe- Professor of Civil and Mechanical Engineering, Mason Science College, 
matical Work. Silver Medal, Architects’ Exhibition, 1886. Birmingham. 
Address:—GREAT TURNSTILE, HOLBORN, LONDON, W.C. | London: LONGMANS, GREEN, & CO. 
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SUBSCRIPTIONS TO “NATURE.” 


s. d. 
WR AG. 6c Eos KOR Se % RS SD Oe 
a ee ree 
Quarterly .... “> FS 
To the United States, the Continent, &e. — 
Co, ee «> 6 
POE 6 Se ee es SOS 
Quarterly ... ere a a 
To India, China, and Japan : -- 
Yearly... : oe a eae es ee 
Half-yearly . . Bee ak aR Sec eae tek, ee 
Quarterly .... eee 2 


Money Orders ieee to MACMILLAN & CO. 
OFFICE: 29 BEDFORD STREET, STRAND, WC. 


Biary of Societies. 


LonpDon. 
THURSDAY, Fesrvuary 21. 

Roya Society, at 4.30.—The Influence of Bile on Pancreatic Digestion in 
the Pig: Dr. Sidney Martin and Dr. D. Williams.—The Innervation of 
the Renal Blood-Vess:Is: Dr. J. R. Bradford.--The Innervation of the 
Pulmonary Vessels: Dr. J. R. Bradford and H. P. Dean. 

Linnean Society, at 8.—On Euphrasia: F. Townsend.—Sexual Apospory 
in Polytichum angulare : C. T. Druery.—On the Retina of the Blowfly : 
B. T. Lowne. 

Cuemicat Society, at 8.—Ballot for the Election of Fellows.—N ote on the 
Decomposition of Potassic Chloride by Heat in the Presence of Man- 
ganese Peroxide: Prof. McLeod.—The Density of Gaseous Hydrogen 
Fluoride: Prof Thorpe and F. J. Hambly.—Contributions to the 
Chemistry of Lignification: C. F. Cross and E, J. Bevan.—Determina- 
tion of the Atomic Weight of Chromium: S. G. Rawson. 

RovaL INsTITUTION, at 3.—The Venom of Serpents, and Allied Poisons : 


Dr. Sidney Martin. 
FRIDAY, FEsBRvARY 22. 
INSTITUTION oF CiviL ENGINEERS, at 7.30.—Some Considerations in favour 
of Gas-producing Furnaces in Preference to other Types: Thos. A. 
Guyatt. 
RovaL INSTITUTION, at 9.—In the Heart of the Atlas: 


Browne. 
SATURDAY, FeEsruary 23. 

Puvsicat Society, at 3.—Note on the Measurement of Electrical Resist- 
ance: Dr. J. W. Waghorne.—Notes on Polarized Light, Part III. ; viz 
(1) on a New Polarimeter ; and (2) on the Formation of a Cross in certain 
Crystal Structures: Prof. S. P. ‘Thompson.—On Electrical Measurement : 
Prof. Ayrton, F.R.S., and Prof. J. Perry, F.R.S.—On the Dimensions of 
Electro-magnetic Units : Prof. G. F. Fitzgerald, F.R.S. 

Essex FIELD ( Cxvus, at 7.—A List of Works on the Ge slogy, &ce., of Essex: 
W. Whitaker, F.R.S., and W. H. Dalton.—Bees and Bee- keeping : E. 
Durrant. 

Rovat INSTITUTION, at 3.—Experimental Optics (Polarization; Wave 
Theory): Right Hon. Lord Rayleigh, F.R.S. 

SUNDAY, Fesrvary 24. 
Sunpay Lecture Society, at 4.—Our Savage European Ancestors, in 


Prehistoric Times (with Ox,-hydrogen Lantera Illustrations): Arthur 
Nicols. 








Harold Crichton- 


MONDAY, Fesrvary 25. 


RovaL GEOGRAPHICAL Society, at 8.30.—E xplorations on the Welle- 
Mobangi River, from the Congo: Capt. Vangele: with Notes by Colonel 
Sir Francis de Winton, R.A., K.C.M.G 

ARISTOTELIAN SocieTy, at 8.—Do Separate Psychological Functions 


require Separate Physiological Organs’: Bernard Hollander. 
SoclETY FOR THE PROMOTION OF HELLLENIC STUDIES, at 5. 
TUESDAY, Feervary 26. 


ANTHROPOLOGICAL INSTITUTE. at 8.30.—Exhibition of a New Instrument 
for Testing the Delicacy of Perception of Differences of Tint : Francis 


Galton, F.R.S.—The Early Races of Western Asia: Major C. R. 
Conder, R.E. 
Society oF ARTs, at 8.—English Bookbinding in the Reign of Henry 


VIII. : W. H. J. Weale. 

INSTITUTION oF CIVIL ENGINEERS, at 8.—Alternate-Current Machinery : 
Gisbert Kapp. (Discussion.) 

Rovat INSTITUTION, at oo. and after Darwin, II., 
Prof. George John Romanes, F.R S 

University CoLLeGE Brovocicat 
Ewart. 


Evolution : 


Society, at 5.—Symbiosis: 
WEDNESDAY, FEBRUARY 27. 
SocIETY OF ARTS, at 8.—The Irish Lace Industry: Alan S. Cole. 
THURSDAY, Fesrvary 28. 
RovaL Society, at 4.30.—The following Paper will prodabls 
On the Spectra of Meteor-Swarms (Group III1.): J. N 
SANITARY INSTITUTE, at 5.—The Metropolitan Sewage 
Hope. 
Roya. INSTITUTION, at 3.—The 
Dr. Sidney Martin. 
FRIDAY, Marcu t. 
GEoLocisTs’ ASSOCIATION, at 7 
Rovau INsriruTion, at 9.—L igh Hunt : 
SATURDAY, Makcu 2. 
RovaL gt iil at 3.—E pate al 2 ae 
Theory): Right Hon Lord Rayleigh, F. 





Question: Col. W. 


Venom of Serpents, and Allied Poisons : 


Edmund Gosse. 


Miss 


JOHN J. GRIFFIN & SONS, | 


CHEMICAL & PHILOSOPHIGAL APPARATUS. 


NOW READY, 
Jilustrated Classified and Descriptive 
CATALOGUE of CHEMICAL APPARATUS, 


| Royal Illustrated with nearly 600 Woodcuts, 


6d., Post free. 


22 GARRICK STREET, COVENT GARDEN, 
LONDON, W.C 


| v—_ 
‘Horsford’s Acid Phosphate. 


This preparation supplies the phosphates 
required for the performance of the several 
functions of the body, and acts as a nutri- 
ment to the cerebral and nervous systems. 
Its value in the restoration of weakened 
Agreeable to the 


8vo0, 113 pp., 





/energy is wonderful. 
taste. 


Dr. Epwixn B. Woop, M.R.C.S. and L.R.C.P., 
Surgery, 123 Holoway Head, Birmingham, says :— 
“J have tried it in extreme nervous debility, with 
very good results. I speak with great eepeueel ) 
ts good effects, and mean to continue its use,’ 


Descriptive. pamphiet post free on application to 


Rumford Chemical Works, Providence, R.I., U.S.A. 


BEWARE OF SUBSTITUTES AND 
| IMITATIONS. 


OXYHYDROGEN LIMELIGHT. 
SEASON 1888-1889. 


For Prices of Highly Improved Steel Gas Cylinders, Compressed Gases, 
and other Apparatus, address— 


TAUNTON, DELMARD, LANE, & CO., Ltd. 


HOWARD LANE & CO., 
115, 116, 117 PALMERSTON BUILDINGS, London, E.C. 





Oxcellent Copies of the actual, natural Handwriting, a 
of Drawings, Music, even of elaborate Sketches, o- 
grammes, Plans (up to Double-Elephantsize), Shorthand , and 
Type-Writing are easily, quickly, andcheaply produced bythe 


AUTOCOPYIST 


Very fluid ink, used with ordinary pen and paper. Auto-Circulars resemble 
written letters. Used atthe House of Lords, &c. 


AUTOCOPYIST DEPT. (A.£.T.Co., La.), 





(Polarization ; Wave { 


London Wall, London, and s2 Princess Street, Manchester. 
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STUDENTS can enter at ANY TIME to the LECTURES and 
PRACTICAL CLASSES in preparation for the Prelim. Sci. Exam. and 
Intermed. Science Exam der Pr of. LANKESTER and Mr. OLIVER, 
at University College, Ler ndon. SPECIAL COURSE S begin in the First 
Week of Oc er, x ast Week. of January, Last Week of March, and First 
Weck of May. 

Stud ) join should communicate with Prof. LANKESTER, 








sta W oll in advance of entry, or with the SECRETARY, 


HE PROVIDENCE 






Pe! LLS pree NING 
5 COM ANY, BRA 
yp FOR] YORKS 






rantce th he full 


The Providence Mills Spinning Co., 
Bradford, Yorks. 
* NATURE.” 


Please name 


LANTERN NOVELTIES. 


Twelve Geological Transparencies of the Isle of Mull. Post free, 12s. o¢. 





1 Photo- Microcraphs of a Basaltic Dyke, showing the 
om edgetocentre. Post free, 4s. 6d. 


EDWARD WARD, FRMS., 
249 OXFORD STREET, MANCHESTER. 


HOLLOWAY'S OINTMENT |auatad 


INFALLIBLE 
REMEDY 
For BAD LEGS, BAD BREASTS, OLD WOUNDS, SORES and 
ULCERS. If effectually rubbed on the Neck and Chest, it cures 
SORE THROATS, BRONCHITIS, COUGHS and COLDS; and for 
GOUT, RHEUMATISM, and all Skin Diseases it is unequalled. 


Four Petrological 

















On the rst of every Month, Price Sixpence 
THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY. 
Edited by Joun T. CarRRINGTON, 


With the Assistance of 


Freperick Bonp, F.Z.S. RicHARD SouTH. 
Epwarpb Fitcu F.L.S. . JEN NER WEIR, F.L.S 


J 
F. Buchanan Wuirte, M.D. 


l-known Entomol logists on all branches of the 
or beneficial to Farm or Garden; Notes on 
c ence of Rarities, &c., there are Monthly 
iderata. 

nd occasional LirHoGRAPHED and CHRomo- 








SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 


- THE BREWERS’ GUARDIAN: 


A Fortnigh 





ly Paper devoted to the Protection of Brewers’ Interests, 
Ti censing, Legal, and Parliamentary Matters. 


Review OF THE MALT AND Hop Tranes; AND WINE AND Spirit TRADE 
REecorp. 
The Organ of tie Country Brewers. 
** The Brewers’ Guard ian’ 
Tuesday, and is the only journal officially. connected with brewing interests. 


Subscription, 16s. 6d.per annum post free, dating from any quarter-day. 
Single copies 1s.each. Registered fortransmission abroad. 


NAT oR 





* is published on the evening of every alternate ! 
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COLOUR. 


By C. T. WHITMELL, M.A., B.Sc. 
250 pp., Six Plates, Cloth, 3s. 4@.; by Post 3s. 7d. 
WM. LEWIS, 22 Duke Street, Cardiff. 











New and Ravieod Editi on, Demy 8vo, 7s. 6¢., with 310 
llustrations and a Coloured Frontispiece. 


PRACTICAL MICROSCOPY. 


By GEORGE E. DAVIS, 
F.B.MS., F.LC.% 
ondon - H. ALLEN & CO., 13 Waterloo Place 


BEST BLACK INK KNOWN. 
DRAPER’S INK (DICHROIC). 


DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 


| Writing becomesa pleasure when this Inkis used. Ithas been adopted in 

the principal Banks, Public Offices, and Railway Companies throughout 
Ireland. 

It writes almostinstaztly full Black. |Flows easily fromthe Pen. 

| Does not corrode Steel Pens. Blotting-paper may be applied at the 

| Is cleanly to use, andnotliableto Blot.} moment of writing. 


Just Published, 








Can be obtained in London, through Messrs. BARCLAY & Sons, Farring- 
don Street; W. Epwarps, Old Change; F. Newsery & Sons, Newgate 
| Street ; and to be had of all Stationers. 

BEWLEY & DR APER (Limited), Dublin. 


MINERALOGY AND GEOLOGY. 


SPECIAL AND TYPICAL COLLECTIONS FOR STUDENTS 
LECTURERS, AND MUSEUMS. 


EVERY REQUISITE FOR PRACTICAL WORK, CABINETS, 
CASES, APPARATUS OF ALL KINDS. 
The Largest Stock in England of Rocks, Rock-Sections, 
Minerals, Fossils. 


| New Catalogues and Lists now ready, Free, of 


JAMES R. GREGORY, 


88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 

NORTH BRITISH AGRICULTURIST, 
the chief Agricultural Journalin Scotland, circulates extensivelyamong 
Landowners, Farmers, Resident Agents,and others interested in the 
management of land throughout the United Kingdom. 

The AGRICULTURIST is published everyWednesdayafternoon in time 
forthe Evening Mails, and contains Reports ofall theprincipal British and 
Irish Markets of the week. 

T hespecialattentionofLand Agentsisdirected totheAGRICULTURIS1 
as one ofthe best existing papersfor Advertising Farms tobe Letand Estates 

| for Sale. 

Advertisers addressing themselves to Farmers will find the AGRICUL- 
TURIST a first-class medium for reaching that Class. 

Price 3¢. By post 34¢. Annvfal Subscription, payable inadvance, r4s. 

Otfices—377 High Street, Edinburgh, and 145 Queen Victoria Street. 
London. E.C. _Money Orders Pay ableto xd and | R. ANDERSON. 


THE ‘ HANSA,” 


| Published since 1864in Hamburg, is the only independent professional paper 
in Germany dedicated exclusivelyto Maritime Objects. Essays, Critiques, 
Reviews Reports, Advertisements. Strict eye kept upon the development 
of Maritime Affairs in every respect’ Every second Sunday one Number in 
4to at least ; frequent supplements and drawings. Subscriptionat any time; 
preceding numbers of the year furnished subsequently. Price 12s. for twelve 
months. Advertisements 4d. a linewidely spread by this paper; considerable 
abatement for 3, 6, 12 months’ insertion. Business Office: Aug. Meyer and 
Dieckmann, Hamburg, Alterwall, 28. Edited by W. von Freeper, M.R., 

Hamburg, Alexander Street, 8. 





-MOORE BROS. 


ARE PREPARING 
of Osteological and other 


of Price 
A c Ll, Anatomical. and other Models. The List is « xpec ted 
iy early in March, and will be sent on receipt of ‘Three Stamps. 


Specimens, 





A New List 





to be rea 


MOORE BROS., 


Osteologists, &c., 
i49 HARDMAN STREET, LIVERPOOL 


SPECIAL List oF BrrDS’ EGGS ON APPLICATION, 
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MESSRS. MACMILLAN & CO.’S NEW BOOKS. 


PUBLISHED FOR THE SMITHSONIAN INSTITUTION, WASHINGTON, U.S. OF AMERICA. 
A TABLE OF SPECIFIC GRAVITY FOR SOLIDS AND LIQUIDS. (Con- 


stants of Nature: Part I.) New Edition, Revised and Enlarged. By FRANK WIGGLESWORTH CLA RKE, Chief 
Chemist, U.S. Geological Survey. 8vo, 125. 6d. 





A NEW BOOK BY MRK. FRANCIS GALTON. 
NATURAL INHERITANCE. By FRancis Gatton, Author of “English Men 


of Science: their Nature and Nurture,” ‘Inquiries into Human Faculty and its Development,’’ &c. With Illustrations 
and Diagrams. 8vo. 9s. 


THE SCIENTIF IC PAPERS OF THE LATE THOMAS ANDREWS, M.D., 


‘F.R.S., Vice-President and Professor of Chemistry, Queen’s College, Belfast. With a Memoir by P. G. TAIT, M.A., 
Sec. R.S.E., and A. CRUM BROWN, M.D., F.R.S., Professors in the Universit ty of Edinburgh. 8vo. 18s. 
POPULAR LECTURES AND ADDRESSES. By Sir Wiutu1am THomson, 
LL.D., F.R.S., F.R.S.E., &c., Professor of Natural Philosophy in the University of Glas agows and Fellow of St. Peter’s 
College, Cambridge. In 3vols. WithIllustrations. Crown 8vo. (Nature Series.) Vol. I., Constitution of Matter. 6s. 
~ ~ 7 
MICROSCOPICAL PHYSIOGRAPHY OF THE ROCK- MAKING MINE- 
RALS: AN AID TO THE MICROSCOPICAL STUDY OF ROCKS. By H. ROSENBUSCH. Translated and 


Abridged for Use in Schools and Colleges. By JOSEPH P. IDDINGS. Illustrated by 121 Woodcuts and 26 Photo- 
micrographs. 8vo, 245. 


LECTURES ON GEOGRAPHY. By Genen. a R.,Steacney, R.2., C.S.L., 
President of the Royal Geographical Society. Crown Svo. 4s. 6: 
A TEXT-BOOK OF ELEMENTARY MET. ALLURGY FOR THE USE OF 


STUDENTS. By ARTHUR H. HIORNS, Principal, School of Metallurgy, Birmingham and Midland Institute, Author 
of ‘* Practical Metallurgy and Assaying.” With Illustrations. Globe 8vo. 


*rTy . Trfr rYr = . . ~ ry rT 4 - - ~ >rrm > ~ 
ELEMENTARY SYNTHETIC GEOMETRY OF THE POINT, LINE. 
AND CIRCLE IN THE PLANE. By N. F. DUPUIS, M.A., F.R.S.C., Professor of Pure Math 
University of Queen’s College, Kingston, Canada. Globe 8vo. 45. 6d. 
MR. J. R. GREEN’S SHORT HISTORY OF THE ENGLISH PEOPLE, WITH ANALYSIS. 
A SHORT HISTORY OF THE ENGLISH PEOPLE. By Joun ons HARD 
GREEN, M.A., LL.D., late Honorary Fellow of Jesus College, Oxford. With Coloured Maps, “Genealo: gical Tabl 
Chronological Annals. 147th Thousand. Crown 8vo. 


ematics in the 


an 


*.* In Four Parts. Part I. 607-1265. | Part III. 1540-1660. 
Part II. 1265-1540. | Part IV. 1660- 1873. 
The corresponding portion of Mr. Tait’s Analysis being bound up with each. The price of each part is 3s. Parts I. and II 
are ready. Parts III. and IV. shortly. 


Volume I., with Portrait, Now Ready, Crown 8vo, Price 2s. 


ENGLISH MEN OF ACTION. 
GENERAL GORDON, by Cotoner Sir WILLIAM aetna 


The Atheneum says :—‘‘ As a brief memorial of a career that embraced many momentous spheres of action, that included some 
of the principal military and colonial crises of the past fifty years, and that ended in a halo of transcendent self-immolation, Si 
William Butler’s volume is the best we possess. 

The Daily News says :—‘‘ Sir William Butler's ‘ Charles George Gordon’ makes a worthy initial volume to Messrs. Ma 
and Co.’s new series of biographies under the title of ‘ English Men of Action.’ This story of Gordon's life has three cons] 
merits—it is briefly told, it is graphic, and it is discriminating.” 

The St. James's Gazette says :—‘‘ Sir William Butler tells the story of Gordon’s life as a brother officer should. The interes: 
never flags, and the narrative is imbued with a deep feeling of reverence.” 

The Volumes to follow are— 
HENRY THE FIFTH. By the Rev. A. J. CHURCH. [Next week. 
LIVINGSTONE. By Mr. Tuomas Hvucues. | Ln April. 
LORD LAWRENCE. By Sir Ricuarp TEmpte. Ln May. 
WELLINGTON. By Mr. Geoxce Hooper. [Ln June. 
The Price of each Volume will be Half-a-crown ; those named below are either in the press or in preparation:— 


SIR JOHN HAWKWOOD. By Mr. F. Marion | MONK. By Mr. Jutian Corser. 


CRAWFORD. DAMPIER. By Mr. W. Crark RUSSELL. 
WARWICK, the KING-MAKER. By Mr. C. W. | CAPTAIN COOK. By Mr. WaLrer Besant. 

OMAN. CLIVE. By CoLoneL SiR CHARLES WILSON. 
DRAKE. By Mr. J. A. FROUDE. WARREN HASTINGS. By Sir ALFrep LYatu. 
PETERBOROUGH. By Mr. W. Sreppine. SIR JOHN MOORE. By CoLonet Mavrice 
STRAFFORD. By Mr. H. D. TRAIL. HAVELOCK. By Mr. ARCHIBALD ForBEs. 


MONTROSE. By Mr. Mowpray Morris. 


MACMILLAN & CO, LONDON. 
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cutting, &c. 
CROSSLEY BROS,, 
imited, 
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MANCHESTER. 


NEW COMBINATION 





“OTTO” 
GAS-ENGIN E. 
2-MAN TO 100 H.P. INDICATED. 
Suitable for Country Mansions. 


OVER 27,000 SOLD. 


fom 


518 


PATENT 
(Royle’s -System) 


WATER 
PRESSURE 
REDUCER. 


In all sizes from 4 inch to 
largest Main. Even pressure. 
Under immediate control. 
Great range. Can be used 
as a stop-valve. Will not 


Pump can be disconnected at pleasure, and 


Engine used for other purposes, such as driving 
amateur’s workshop, laundry machinery, chaff- 


CROSSLEY’S 
5-MAN “OTTO” AND PUMP. 


CROSSLEY’S 
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THE IRISH QUESTION & ITS TRUE SOLUTION. | BRAT 
IRISH —— 
eerie LL- -WOOL sss 

rrr Gc. 


JAMES a NER & SON (Established 1812), ee, ICK 
(Queen’s Ce are manfacturers of ALL-WOOL Tweeds (Saxony and 
Cl evi t). Fries es, Serges, Meltons, &c Ihese Goods are unsurpassed for 
durability, and being ALL-WOOL, WELL DYED, and WELL PUT 
FOGETHER, will g sive th 1e wearer every satisfaction. 

Speciality. —The ‘‘Slieve Bl om.” * Cloth in Curls, &e, for Coats, 
U wes Jackets, &c. <A spe dally tough, wear-resisting make for Sportsmen, 
Schoolboys, &«. 


KELUSIVE Ane eC 


EXQUISITE CHINA FINISH. 
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stick. 
In case of Fire, full 
pressure can be passed im- 








mediately. 














THE THE BRAND WATER PRESSURE 
Sie Also a smaller make 
CASTLE. Cs pS for SERVICE PIPES 
and other purposes where 
BRAND ¥. low pressure is required. 





DaRwnncacom Will work under any head - 


ENAMEL 























A008 Vt from 20 feet to 600 feet 
% E z dae © If 42) To delivering water at a 
si / 6. . 
eatte’ tale ce pressure not exceeding (EYUGT ITs 
NEWCASTLE on TYNE. 3 feet if required. = 








ISAAC BRAITHWAITE & SON, ented. 


NEW, RARE, AND INTERESTING MICROSCOPIC OBJECTS. 























Section of -L ampre through Region of Ovary, Kidneys, Trans. Section of Tentac le of Sea Anemone 
es, & Coes oe ” I 9g Japan Moth, Adela viridella—Opaque oso ane sco eve oe =I 
z 9 Male BS apourer Mi th, Or. gyia antiqua oe 2 © 
so Ar ntheridia and Archegonia of Moss, Sphagnum—on One Slic le 
— ss Sectic parapet gh Eye of Tadpole eee 
graved Five Typica ul Exar nples of Blood fro sm Mz an, Bird, Fish, Snake, and 
oo 9 6 | lid e éee ove eee one ome ses os § 
ae race 2 
Pol lye istin a, moving in F luid—for Pol: uriscc ope I 
Tr 1 System of Silkworm one ons a Boe 
are Inch eee oe oo oe - 12 ¢ Sye ite coe Cle “Ope Ss velisk— for Polariscope_ r ¢ 
Very — vutifu Group of Eggs of "Vs arious Butterflies, Moths, and Large Group of V:z is Flower Seeds—Opaque ... 2 





7 os 10 6 


CLASSIFIED LIST OF 40, 000 FIRST- CLASS OBJECTS, ILLUSTRATED CATALOGUE OF MICROSCOPES. 


Either of the above sent Post Free on application to 


W. WATSON & SONS, 313 HIGH HOLBORN, LONDON, W.C. 


OPTICIANS TO HER MAJESTY’ S GOVERNMENT, ESTABLISHED 1837. 
Printed by Ricuaxp CLay anv Sons, ] LimiTED, at 7 and 8 Bread Street Hill, Queen Victoria Street, in ‘the City of London, and Published | by 
MACMILLAN AND Co., at ‘the Office, 112 Fourth Avenue, New York.—Tuurspay, February 21, 1889. 
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A WEEKLY 


ILLUSTRATED JOURNAL OF SCIENCE. 


** To the solid ground 
Of Nature trusts the mind which builds for aye.” —WoORDSWORTH. 








No. 1009, VOL. 39.] 


THURSDAY, FEBRUARY 28, 1889. 


[PRICE 15 CENTS. 








Registered as a Newspaper at the General Post Office.] 
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ELECTRIC LANTERNS, 


Double-fronted, made entirely of Brass, 
For Diagram and Spectrum Work, 


415 15s. 
As made’for Oxford University. 


ELECTRIC MICROSCOPES. 
SCIENTIFIC AND PHASICAL 

APPARATUS aa 

OF EVERY DESCRIPTION, & ‘ 

New Catalogue, 144 pp., 6d. 


OPTICAL LANTERNS 


AND SPECIAL APPARATUS FOR PROJECTI N. 
New Illustrated Catalozue, 6d. 


LANTERN SLIDES 
OF ASTRONOMY, GEOLOGY, PHYSIOLOGY, 
&c., &c. 
Catalogue, 34 
NEWTON & CO., 
Manufacturing Upticians to the Queen and , 
the Government. Agents by Aopoint- 
ment to the Science and Art Depart nent. 
3 FLEET STREET, LONDON. . 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY 
ST. TIBB’S ROW, CAMBRIDGE. 
SEISMOGRAPH S 
From the Designs of Prof. J. A. EWING. 
A fully-iliustrated Description will be sent on application. 


Now Ready, Vol. IX. 
Price to Subscribers 21s. per Yearly Volume, post free. 


THE JOURNAL OF PHYSIOLOGY. 


Edited, with the Co-operation in England of Prof.W. RUTHERFORD, 
F.R.S., of Edinburgh, Prof. J. BURDON-SANDERSON, F.R.S., 
of Oxford; and in America of Prof. H. P. BOWDITCH, of Boston ; 
Prof. H. NEWELL MARTIN, F.R.S., of Baltimore; Prof. H. C. 
WOOD, of Philadelphia, 


By MICIIAEL FOSTER, M.D., F.R.S. 


The Company are now prepared to make drawings, woodcuts, andlitho- 
graphic plates, both coloured and uncoloured, from microscopic or other 
specimens; also by means of photography to make reproductions in photo- 
gravure, type blocks, photolithegvashy, and various other processes. 

The-Company areappointed Agentsfor the Microscopes of Zeiss. 

A Catalogue will be sent on application, of the instruments used in 
Physical, Botanical, and Physiological investigations which are manu- 
factured by 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 


ST. TIBB’S ROW, CAMBRIDGE. 


















NOTICE OF REMOVAL. 





Mr. Jonn Browninc, Ophthalmic Op- 
tician and Specialist in Spectacles, Author 
of ‘Our Eyes,” now in its Seventh Edition, 
begs to state that he has removed his Con- 
sulting-Rooms to a more central position, 
No. 35 Alfred Place West, exactly opposite 
South Kensington Railway Station, where 
he may be consulted personally free of 


charge for all forms of defective vision. 











ANEROID BAROMETER with Altitude Scale, COMPASS with Patent 
Dial, and THERMOMETER having Fahrenheit and Centigrade Scale 
Price 5 to 8 Guineas. 

Iliustrated Price Lists Posted Free to ali Parts of the World. 


NEGRETTI AND ZAMBRA, 
ScientiFic INSTRUMENT MAKERS TO THE QUEEN, 
LBORN VIADUCT. 
Branches:—45 CORNHILL; 122 REGENT STREET, 
Photographers at the CRYSTAL PALACE, 





N. & Z.’s Large Illustrated Catalogue, 1200 Engravings, Price ss. 6@ 
Telephone No. 6583. Telegraphic Address, ‘* Negretti, London. 
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EVENING LECTURES TO WORKING MEN. 


NORMAL SCHOOL OF SCIENCE AND 
ROYAL SCHOOL OF MINES. 
The Third Course, consisting of Six Lectures on ‘‘ Modern Smelting 


Works for Complex Ores,” by Prof. W. C. ROBERTS-AUSTEN, F.R.S., 
will be delivered at the MUSEUM of PRACTICAL GEOL OGY in Jer- 


myn Street, S.W., commencing at 8 o’clock,on MONDAY, MARCH 4, 
1°89. 

Tickets may he obtained by Working Men only on Application at the 
a. on Saturday Evening, March 2, from 6 to 10 o'clock. 

Fee for the Course, 6d. 


Each Applicant is requested to bring his Name, Address, and Occu pation 
written on a P iece of paper, for which the Ticket will be exchanged. 


«BIOLOGY AND PHYSICS 
TUTORSHIPS. 


There are TWO VACANCIE = on the Staff of University Correspond- 
nce College (w ears numbers over Twenty First-class Honourmen) for 
Graduates of Jon in Science well qualified in these subjects. The 
Cutor in Biology v wi ill h ave the option of residing at London or Cambridge ; 
the Tutor in Physics will be attached to the Cz ambridge branch. 

The Appointment will be made on MARCH 2 

Particulars of the Du a and Salary of the Tut ors will be sent to any 
London Graduate applying to the Principat, Burlington House, Cambrid; ge. 








"oS SALE.—‘‘Journal of the Chemical 
Societ y ” 38 § ‘** Berichte der deutschen Chemischen Napers aft,’ 
1881-8 ‘All un yund. Price 15s. per Year each.—F.C.S., 146 Fellogs 
Road, N. Ww. 








‘PRACTICAL BIOLOGY 


For next Int. Sci. and Prel. Sci. M.B. of London. Classes beginning now 
at Gamihens Science School »ls, Goswell Road (near Aldersgate Street 


Station). 


Mr. HENSON, 97 Recent Street, Lonpon (late 277 Strand), in- 
vites inspection of some EXCEEDINGLY CHOICE CORNISH MINE- 
RALS, consisting of CALCITES From THE CELEBRATED HERODSFOOT 
MINE, REDRUTHITE, IRIDESCENT FAHLERZ, GOETHITE, 
and LARGE crysTALs of CASSITERITE 

From CUMBERLAND: FINE EXAMPLES of the VERY INTER- 
ESTING “BUTTERFLY” TWIN CRYSTALS OF CALCITE. 
WITHERITES, GREEN AND OTHER FLUORS. 

RHABDOPHANE, SCOVELLITE, FORESITE, EPISTILBITE, 
THORITE. FINE SERIES OF POLISHED AGATES. 

Specimens sent on Approval. 

COLLECTIONS for STUDENTS, PROSPECTORS, and MUSEUMS. 
LESSONS GIVEN IN MINERALOGY. BLOWPIPE CASES AND 
APPARATUS. GEM STONES. Catalogues Free. 
SAMUEL HENSON, 97 Regent Street, London, W. 

(A FEW DOORS FROM ST. JAMES’S HALL.) 

Established 180. 


F. H. BUTLER, M.A.0xon., A.R.S.Mines, &c. 
NATURAL HISTORY AGENCY, 
148 BROMPTON ROAD, LONDON, S.W., 


NEAR THE BRITISH NATURAL HISTORY MUSEUM. 


MR. BUTLER having secured the unique COLLECTION OF WEN- 

LOCK AND OTHER FOSSILS belonging to the late Joun Gray, Esq., 
of Hagley, Worcestershire, is now offering them for sale singly or in sets. 
The Collection is replete with exquisite examples of Crinoids, Trilobites, 
Corals, and Mollusca, carefully worked out from the matrix, and exhibiting 
full details of sculpture and habit. No other such opportunity has ever 
been afforded to Museums and the scientific world, of obtaining specimens 
of equal beauty and rarity. 

Numerous Species from the Wright, Holl, Mantell, and other Collections 
are also in stock. Collections of Fossils of rom 100 to 10,000 Species or 
more, can be supplied to order. 


JOHN J. GRIFFIN & SONS, 


CHEMICAL & PHILOSOPHICAL APPARATUS. 


NOW READY, 
Lilustrated Classified and Descriptive 
CATALOGUE of CHEMICAL APPARATUS, 


Royal 8vo, 113 pp., Illustrated with nearly 600 Woodcuts, 
6d., Post free. 
22 GARRICK STREET, COVENT GARDEN, 
LONDON, W.C. 











LIVING SPECIMENS FOR THE MICROSCOPE, 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHAM, 


Who last week sent to his subscribers Ophrydium longipes, with 
sketch and description. He also sent out Corethra, Pandorina morum, 
Floscularia, Proales parasita, Trout Fry, Clathrulina elegans, Limnias 
ceratophy ili, Brachionus pala, Melicerta ringens, Stephanoceros, Stentors, 
Volvox globator; also Amceeba, Hydra, Vorticella, Crayfish, and other 
Specimens for Biological Laboratory work. 

Weekly announcements will be made in this place of Organisms T. B. 
is supplying. 


Specimen Tube, One Shilling, post free. 


Twenty-stx Tubes in Course of Six Months for Subscription of £1 15., 
or Twelve Tubes for tos. 6d. 


Portfolio of Drawings, Eleven Parts, 15. each. 


MOORE BROS. 


ARE PREPARING 
A New List of Prices of Osteological and other Specimens, 


including Zoological, Anatomical, and other Models. The List is expected 
to be ready early in March, and will be sent on receipt of Three Stamps. 


MOORE BROS., 
Osteologists, &c., 





| 49 HARDMAN STREET, LIVERPOOL 


SPECIAL List oF BirDs’ EGGS ON APPLICATION, 
MINERALOGY AND GEOLOGY. 
SPECIAL AND TYPICAL COLLECTIONS ae STUDENTS 


LECTURERS, AND MUSEUM 


EVERY ae Oe FOR PRACTICAL WORK, CABINETS, 
‘ASES, APPARATUS OF ALL KINDS. 


The ee... Stock in England of Rocks, Rock-Sections, 
Minerals, Fossils. 


New Catalogues and Lists now readypF ree, of 


JAMES R. GREGORY, 


88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 


RICHARD ANDERSON & CO., 


Successors to SANDERSON & CO. (Established 1852). 


Patronized by H.M. the QUEEN. Contractors to H.M. Government. 
Manufacturers and Erectors of every description of * 









ELECTRIC BELLS, 
SPEAKING-TUBES, oc, &o., 
CHURCH-SPIRES AND CHIMNEY-SHAFTS 
REPAIRED. 


EIGHT FIRST-CLASS PRIZE MEDALS. 
Price-Lists Post Free. 


22 Kirkgate Buildings, Huddersfield. 
LEADENHALL a LEADENHALL STREET, 


» ©.U. 
sasvcctiantentll TONNERRE LONDON.” 


MADE WITH BOILING WATER. 


EPPS’S 


CRATEFUL—COMFORTINGC. 


COCOA 


MADE WITH BOILING MILK. 
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PERKEN, SON, & RAYMENT. “OPTIMUS. 


DISCOUNTS to TRADE ONLY. 


Established 1852. 
OPTIMUS Magic Lantern is efficient for exhi- 
bitions. ‘The Lens is achromatic, with Rack. 
Compound Condenser of 4-inch diameter. Three- 
Wick Refulgent Lamp, yielding a brilliantly - 


illuminated picture, complete in Box... 1 13 0 
Mahogany outside Body (Panelled Door, wick Refulgent Lamp 
3rass Stages, and Sliding Tubes) ... .. 4 20 (Compound Condenser 
Russian Iron Body (Brass Sliding Tube)... 2 5 © Mahogany Camera Front- 
“OPTIMUS” BIUNIAL LANTERN, Long-extension be llows, 
: Panelled Mahogany Body, Japanned Rack and Pinion Adjust- 
—= j Stages and Tubes, Achromatic Photo- ment, so that Uperator's 
graphic Front Lenses, Compound Condensers, £5 125. od. Brass own Lens may be used. c 
Fittim@Sece sco cee cee. see see 0 008 cen ces tee ose one ase 8o 75/- 87/6 110/- B} 2 
, PTIMUS TRIPLE LANTERN, Brass Fittings ... +14 100 sinch. 6inch. 7 inch. 


99 HATTON GARDEN, LONDON, E.C. 





Catalogue Free. 


ENLARGING 
APPARATUS. 


Russian Iron Body, + 








HARVEWYZ 


@ PEA EE, 


6 CHARING CROSS ROAD, W.C., 
MAKERS OF WIMSHURST MACHINES ALL SIZES. 


List of School Apparatus approved by the SCIENCE and ART DEPARTMENT, Free on Application. 


~ GEOLOGICAL COLLECTIONS. 


Comprising Fossils, Minerals,and Rocks, labelled with Name, Locality, 
and Geological Position, in Mahogany Cabinets. 100 Specimens, 2535. ; 
soo ditto, 50s. The best value obtainable. 

Micre-Sections of Rocks in great variety. Cabinets, Glass-topped Boxes, 
«nd other Geological Requisites. 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET, LONDON, E.C. 


STANLEY |g 


PRL LS 





>it 


Mathematical Instrument Manufacturer to H.M. Government, Council of 
India, Scienceand Art Department, Admiralty, &c. | 


Mathematical, Drawing, and Surveying Instruments 
of Every Description, 


Of the Highest Quality and Finish, atthe most Moderate Prices. 
Illustrated Price List Post Free. 





W. F. S. obtained the only Medal in the Great Exhibition of 1862 fc: 
Excellence of Construction of Mathematical Instruments, and the only 
Gotp MEDAL in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Address:—GREAT TURNSTILE, HOLBORN. LONDON, W.C. 
























THE PROVIDENCE 
MILLS SPINNING 
COMPANY, BRAD- 
YORKS, gua- 


o/ Their Wools and Silks 
are not weighted with 
i, heavy dyes or chemicals ; 
but are all of THE 
BEST QUALITY and 
PURE FAST DYE. 
Ladies! write for the 
Samples (which may be | 
kept without charge), | 
and you will at once see | 
\/), the advantage of buying 
m/f direct from the Spinners. 
Any quantity sold, and 
’ Carriage Paid on Orders | 
of 10s. and upwards. 


The Providence Mills Spinning Co., 
Bradford, Yorks. 


Please name ‘* NATURE.” 


DARWIN’S NATURALIST’S VOYAGE. 


Next Week, a Cheap and Popular Edition, with Portrait of the Author, 
Crown 8vo, 3s. 6d. 

THE VOYAGE OF H.M\S. “« BEAGLE” 

ROUND THE WORLD, wirn Notes ox tHe NATURAL HIS 


TORY axp GEOL( IGY oF THE Countries VistTet By CHARLES 
DARWIN, M.A., F.R.S., Author of ** Origin of Species,” &c. 


JOHN MURRAY, Albemarle Street 
Uxcellent Copies of the actual, naturai Handwriting, also 
of Drawings, Music, even of elaborate Sketches, Pro- 


grammes, Plans (up to Double-Elephantsize), Shorthand , an 
Type-Writing are easily, quickly, andcheaply produced bythe 


AUTOCOPYIST 


Very fluid ink, used with ordinary pen and paper. Auto-Circulars resemble 
written letters. Used atthe House of Lords, &c. 


AUTOCOPYIST DEPT. (A.£.T.Co., La.), 


London Wall, London, and 52 Princess Street, Manchester. 


LANTERN NOVELTIES. 


Twelve Geological Transparencies of the Isle of Mull. Post free, 12s. od. 


Four Petrological Photo-Microcraphs of a Basaltic Dyke, showing the 
cooling from edge tocentre. Post free, 4s. 6d. 


EDWARD WARD, F.R.M.S., 
249 OXFORD STREET, MANCHESTER. 





SEISMOGRAPH ("scon”) 


(GRAY—MILNE). 
STANDARD ELECTRIC INSTRUMENTS 
(SIR WILLIAM THOMSON’S). 
For Price and all Particulars apply to Maker, 


JAMES WHITE, Optician, 


209 SAUCHIEHALL STREET, GLASGOW. 








|HOLLOWAYS PILLS |aeieaaa 


Is unequalled in the Cure of all Disorders of the LIVER, 
STOMACH, KIDNEYS AND BOWELS. A Great PURI- 
FIER of the BLOOD; a Powerful Invigorator of the 


System, if suffering from WEAKNESS AND DEBILITY, 
and is unequalled in Complaints incidental to Females 
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CAMBRIDGE UNIVERSITY PRESS. 


N THE PRESS. Demy 4to, 10 Vols. Vor. I. THIS WEEK, 25s. 
THE COLLECTED MATHEMATICAL PAPERS OF 
ARTHUR CAYLEY, M.A., F.R.S., Sadlerian Professor of Pure Mathema- 
tics in the University of Cambridge. 


A HISTORY OF THE THEORY OF ELASTICITY AND 
OF THE STRENGTH OF MATERIALS, from Galilei to the present time. 
Vol. I. Galilei to Saint-Venant, 1639-1850. By the late I. TODHUNTER, 
D.Se., F.R.S., edited and completed by Prof. KARL PEARSON, M.A. 
Demy 8vo. 25s. 

Vol. II. By the same Editor. [ Preparing. 

A TREATISE ON GEOMETRICAL OPTICS. By R. 
S. HEATH, M.A., Professor of Mathematics in Mason Science, College, 
Birmingham. Demy 8vo, 12s. 6d. 

AN ELEMENTARY TREATISE ON GEOMETRICAL 
OPTICS. By R. S. HEATH, M.A., Professor of Mathematics in Mason 
Science College, Birmingham. Crown 8vo, 5s. 

A TREATISE ON THE GENERAL PRINCIPLES OF 
CHEMISTRY. By M. M. PATTISON MUIR, M.A., Fellow and Prelector 
in Chemistry of Gonville and Caius College. Demy 8vo. New Edition. 

[Nearly ready. 

ELEMENTARY CHEMISTRY. By M. M. Pattison Murr. 

M.A., and CHARLES SLATER, M.A., M.B. Crown 8vo, 4s. 6: 


PRACTICAL CHEMISTRY. A Course of Laboratory Work. 
By M. M. PATTISON MUIR, M.A., and D. J. CARNEGIE, B.A. Crown 
Svo, 35. 

AN ELEMENTARY TREATISE ON QUATERNIONS. 
By P. G. TAIT, M.A., Professor of Natural Philosophy in the ae of 
Edinburgh. Demy 8vo. New Edition. [ Preparing. 

Complete Catalogues on Application. 
J. CLAY & SON 


London : 


Now Ready, pp. i.-iv. 1-124, Extra Feap. 8vo, 
Cloth Back. Price 2s. 


A MANUAL OF 


CURSIVE SHORTHAND, 


By HUGH L. CALLENDAR, B.A., 
Fellow of Trinity College, Conilalides, 


Re the same Author, pp. 32, Price Sixpence. 


A SYSTEM OF 


PHONETIC. SPELLING. 


ADAPTED TO ENGLISH. 


Cursive Shorthand is designed to supply the need 
of a system sufficiently easy, regular, and legible 
for general use, and, at the same time, brief enough 
to be adapted to reporting purposes. 

The introduction to the system contains a discus- 
sion of the principles of shorthand, with illustra- 
tions from other systems. An account is also given 
of an original series of experiments on shorthand 
writing, in which the time occupied by each move- 
ment was automatically recorded by an electric 
chronograph. 

Cursive is very facile, and lineal, and can be 
scribbled like longhand, without loss of legibility. 
Refinements, such as the use of thick and thin 
strokes, of three or four sizes of character, and of 
positic onal writing, are discarded as being too un- 
certain for general use. Vowels are written in their 
proper order by joined characters, so that they can 
be inserted without disproportionate expenditure 
of time. 

The Phonetic principle has been more strictly 
adhered to than in any previous system; and the 
rules have been made so complete and definite that 
any given sound can only be written in one way, 
and any given outline can only represent one 
sound. 

The manual is accompanied by a system of 
Phonetic spelling, which is used to indicate the 
pronunciation and accentuation of the words. 


S, Cambridge University Press Warehouse, Ave Maria Lane. 


| 
| 





HICKS, 


‘THE NEW PATENT 
WATKIN 
ANEROID BAROMETER. 


All kinds of Meteorological Instruments, &c., 
9, & 10 Hatton Garden, London, E.C. 


w Ready, Price 6d. 


¥ , JAMES J. 


This Day, 


ELECTRICITY IN THE SERVICE OF MAN: | BIRO-LIFE OF THE BORDERS; 


Part I 


A Popular and Practical Treatise on the Applications of 
Electricity in Modern Life. 


tdited by R. WORMELL, D.Sc., M.A. | 








To be completed in 14 Parts. 

“* A book without which no physical library can be held to be complete.””— 
All t isefu ‘ppli ati f electricity are described in its pages. In 
that respect it ha rival Eng : Vechanic. | 
CASSELL & ¢ OMPANY, IMITED saage Hill, London, 

a id all 





WESLE 


Circular ; 


~ COLOUR. " 
By C. T. WHITMELL, M.A., B.Sc. 
o pp., Six Plates, Cloth, 3s. 4d. ; by Post 3s. 7d. 
WM. LEWIS, 22 Duke Street, Cardiff. 
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It is marvellously 


Circles of Figures instead of 
s on Application 


lhe illustration represents the 


ntric circles of scales 
y the maker, and has been 


r 


This wonderful Instrument, the invention of Major 
Further Particular 


WATKIN, R.A., the Inventor of the famous Ra 


“THE ANEROID OF THE FUTURE.” 


| through an aperture which circle is to be 
| Aneroid is also made in one or two other forms 
| with or without an Altitude Scale. i 


Finder, is made with three 

one, thus giving a much more open scale, combined with 
| greater length of range. 
| Aneroid with three conce 
indicator, which isattached to the movement 

| accurate, guaranteed b 

correctly described as 


4 





5 | 





vo, Cloth, with Memensen Illustrations by the paren 12s. 6d. 


RECORDS of WILD SPORT and NATURAL 
HISTORY on MOORLAND and SEA. 


By ABEL CHAPMAN. 


GURNEY & JACKSON, 
(Successors to Mr. VAN VOORST). 


1 Paternoster Row 


Just Published, Post Free for Six Stamps. 
<8 & SON’S Natural History and Scientific Book 
No. 93 (Eighteenth year of Publication), conta aining over 
chat and important Works on— 
MICROSCOPIC ZOOLOGY, ENTOMOLOGY, CONCHOLOGY ; 
Forming a portion of the Stock of— 
W. WESLEY & SON, Scientific 
28 Essex Street, Strand, London. 


3ooksellers and Publishers, 
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SUBSCRIPTIONS TO 








“NATURE.” 


s. ad. 
I ica os Bae SA We 
NE 05s Garg. RLS eal Se, 
OGuarteriy ...5. ie a cee Soe 
To the United States, the Continent, &c. : 
Wey. . wee ‘ os 3 6 
Half- yearly . a SO eee ee 
a aa ar a ee ee 
To India, China, and Japan : — 
Yearly . ae ee . 6s Oe 2 SS 
DIE 5, id 66, ee 6 me dw 
i ane ee eee ee 


Money Or ders payable t to MACMILLAN & CO. 
_ OFFICE: 29 BEDFORD STREET, STRAND, W.C. 


Diary ot Societies . 
LONDON. 
THURSDAY, Fesrvary 28. 

Roya Society, at 4.30.—On the Spectra of Meteor-Swarms (Group III.): 
J. Norman Lockyer, F.R.5.—On the Magnetic Action of Displacement- 
Currents in a Dielectric: Dr. Silvanus Thompson. 

SANITARY INSTITUTE, at 5.—The Metropolitan Sewage Question: Col. W. 


Hope. 
Rovat. INSTITUTION, at 3.—The Venom of Serpents, and Allied Poisons : 
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UeakenedE nergy 
Horsford’s Acid Phosphate. 


This preparation supplies the phosphates 
required for the performance of the several 
functions of the body, and acts as a nutri- 
ment to the cerebral and nervous systems. 
Its value in the restoration of weakened 
Agreeable to the 


energy is wonderful. 
taste. 
and L.R.C.P., 


says :— 
with 


Dr. Epwin B. Woop, M.R.CSS. 
Surgery, 123 Holoway Head, Birmingham, 
“TJ have tried it in extreme nervous debility, 





Dr. Sidney Martin. 
FRIDAY, Marcu t. 
Grotoaists’ ASSOCIATION, at 7.30.—Tne Geological History of Iron Ores 
(illustrated by Lantern Slides): Wilfrid H. Hudlestone, F.R.S 
Roya LNSriTUTION, at 9.—Leigh Hunt : Edmund Gosse. 
SATURDAY, Marcu 2. 
Royat INSTITUTION, at 3-—Experimental_ Optics (Polarization ; Wave 


Theory): Right Hon Lord Rayleigh, F.R.S 
Society oF ARTS, at 8.—Slavery in Relation to Trade in Tropical Africa : 
SUNDAY, Marcu 3. 

Sunpav Lecture Society, at 4.—Knowledge, Conscious and Unconscious ; 

the Evolution of Intelligence: George Wotherspoon. 
MONDAY, Marcu 4. 

Society or ArTs, at 8.—The Decoration and Illustration of Books : Walter 
Crane. 

Society oF CHEMICAL INDusTRY, at 8.—In what Direction is State Aid 
needed to assist Technical Education in Chemistry’: David Howard. 
(Discussion. ) : 

RovA.L INSTITUTION, at 5.—General Monthly Meeting. 

TUESDAY, Marcu 5. 

ZOOLOGICAL SOCIETY, at 8.30.—Descriptions of South American Coleoptera 
of the Genus Diabrotica : Joseph S. Baly.—On New Genera and Species 
of Eastern Coleoptera of the Family Telephoridw : Rev. H. S. Gorham.— 
Descriptions of New Land Shells from the Island of Korar (Pelew Group): 
Colonel R. H. Beddome.—On the Anatomy of a Rare Cephalopod (Gonatus 
fabricii) : W. E. Hcyle. 

INSTITUTION oF CiviL_ ENGINEERS, at 8.—Ballot for the Election of 
Members.—Alternate-Current Machinery : Gisbert Kapp. (Discussion.) 
Rovat InsTiITUTION, at 3.—Before and after Darwin, II., Evolution : 

Prof. George John Romanes, F.R.S. 


WEDNESDAY, Marcu 6. - 
GEOLOGICAL SociETy, at 8.—On the Subdivisions of the Speeton Clay : 
G. W. Lamplugh. Communicated by Clement Reid.—Notes on the 


Geology of Madagascar: Rev. R. Baron. pooper oy - ated by the 
Director-General of the Geological Survey.—Notes on the Petrogr aphical 
Characters of some Rocks collected in Madagascar by the Rev. R. 
Baron: F. H. Hatch. 

— oF ArTs, at 8.—Arc Lamps and their Mechanism: Prof. Silvanus 

Thompson. 

anenineieme Society, at 7.—Descriptions and Life-Histories of — 

Species of Rhopalocera from the Western Pacific: Gervase F. Mathey 


R.N, 
THURSDAY, Marcu 7. 


Rovat Society, at 4.30.—The following Papers will Arodadly be read :— 
On the Wave- f ength of the Principal Line in the Spectru im of the Aurora : 
Dr. Huggins, F.R.S.—On the Cranial Nerves of Elasmobranch Fishes : 


Prof. Ewart. 

LINNEAN Society, at 8.—On the Vascular System of Floral Organs: Rev. 
George Henslow. 

CHEMICAL SOCIETY, at 8.—Ballot for the Election of Fellows. 

RovAL INSTITUTION, at 3.—The Venom of Serpents, and Allied Poisons : 


Dr. Sidney Martin. 
FRIDAY, Marcu 8. 
Rova. ASTRONOMICAL SOcIETY, at 8. 


} 


Society or Arts, at 8.—The Present Condition and the Prospects of 


Indian Agriculture : Prof. Robert Wallace. 

INSTITUTION or Civi ENGINEERS, at 7.30.—Notes on Mining 
with Special Reference to the Lead Mines of Linares: Chas. F. Smith 
Rovat ANSTITUTION, at 9.—Lhe Discharge of a Leyden Jar: Prof. 

Oliver Lodge, F.R.S 
SATURDAY, Marcu 9. 
Rovat INSTITUTION, at 3.—Experimental — ics (Polarization : Wave 
Theory): Right Hon. Lord Rayleigh, F.R.S. 


in Spain . 


very good results. I speak with great confidence of 
its good effects, and mean to continue its use.” 


Descriptive pamphlet post free on application to 


| Rumford Chemical Works, Providence, R.I., U.S.A. 


BEWARE OF SUBSTITUTES AND 
IMITATIONS. 


GILCHRIST LANTERNS 


CHEMICAL & ELECTRICAL EXPERIMENTS. 


As used by Wm. Lant Carpenter, Esq., B.A., and Prof. Forres, Free 
Trade Hall, Manchester, before 5000 people. 


HUGHES'S PATENT ROTARY TRIPLE Combination 
Optical Lantern for Electric or Limelight, fitted with a new form of powerful 
Oxyhydrogen MICROSCOPE with Highest-class Objectives, showing 
Eye of Fly 18 feet in diameter. 

The GILCHRIST Lanternfor PHYSICAL EXPERIMENTS 
and SPECTROSCOPE Work, and OPTICAL LANTERN for 
Diagrams, &c. This magnificent Instrument will give perfect marginal 
definition. Suitable for Colleges and School Demonstration. 

MICROSCOPE ATTACHMENT for adapting 
New Pattern, £7 155. 

DIRECT NICOL PRISM POLARISCOPE. 

PATENT PAMPHENGOS gives 12-feet Pictures. B. J. MALDEN 
Esq., compares it tothe Limelight. £2 10s. 

The DOCWRA TRIPLE. Finest Instrument iz the World. Prize 
Medal, Highest Award, Photographic Exhibition. 

BIUNIALS. Elegant Brass Fronts, complete Outfits, Gas-bag, &c., 
415 15s. 60,000 Slides, 300 Lecture Sets, Science Lectures, &c. Cheapest 
and Best for High-class Work. Illustrated Catalogue, 300 pages, 15. ; 
Postage, 3d. ; ditto Pamphlets, 3d. 


W. C. HUGHES, 
Patentee, Inventor, and Specialist, 
BREWSTER HOUSE MORTIMER ROAD, KINGSLAND, LONDON, N., 


Inventor of the Giant Aphengescope, Optical and Physical Apparatus 
of the Highest Class 





to any Lantern. 





OXYHYDROGEN LIMELIGHT. 
SEASON 1888-1889. 


For Prices of Highly Improved Steel Gas Cylinders, Compressed Gases, 
and other Apparatus, address— 


TAUNTON, DELMARD, LANE, & CO., Ltd. 


HOWARD LANE & CO., 
115, 116, 117 PALMERSTON BUILDINGS, London, E.C. 
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SCIENTIFIC APPARATUS & MATERIALS. 
PHOTO DRY PLATES, LENSES, CAMERAS, 
SENSITIZED PAPER, &c., &c. 

ELECTRIC BELLS, INDICATORS, 

WIRES, BATTERIES, COILS, INDUCTION MACHINES, 
And every New Invention soon as Ready. 


Telescopes, Microscopes, and New Patent Aneroid 
Barometers, &c. 


Buy of the Actual Makers, and save all Intermediate Profits. 


Send for our Illustrated Catalogues of any Section before Purchasing. 


Goop Trapve TERMS FOR CHEMISTS AND OPTICIANS. 


H. DALE & Co., Ltd. (Henry J. Dale, Manager), 
26 LUDGATE HILL, E.C. 


On the rst of every Month, Price Sixpence. 


THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY. 
Edited by Joun T. CaARRINGTON, 
With the Assistance of 
Freperick Bonp, F.Z.S. RICHARD SouTH. 
Epwarop A. Fitcn, F.L.S. J. JENNER Weir, F.L.S 
F. BucHANAN Wuire, M.D. 

Contains Articles by well-known Entomologists on all branches of the 
Science; on Insects injurious or beneficial to Farm or Garden; Notes on 
Habits, Life-Histories; occurrence of Rarities, &c., there are Monthly 
Lists of Duplicates and Desiderata. 

WooncutT ILLusTraTions and occasional LirHoGRAPHED and CHRomo- 
LITHOGRAPHED PLATEs. 

SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 


THE BREWERS’ GUARDIAN: 


A Fortnightly Paper devoted to the Protection of Brewers’ Interests. 
Licensing, Legal, and Parliamentary Matters. 





Review OF THE MALT AND Hop TRADES; AND WINE AND SP1IR1IT TRADE 
REcorpb. 


The Organ of tne Country Brewers. 


“‘ The Brewers’ Guardian’’ is published onthe evening of every alternate 
Tuesday, and is the only journalofficially connected with brewing interests. 


Just Published, Price 1s., by Post, 1s. 43d. 
THE VICTORIA UNIVERSITY CALEN- 
DAR FOR THE YEAR 1889. 
London; MACMILLAN & CO. 


= 


Manchester : J. E. CORNISH. 


THE ZOOLOGIST: 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 


Third Series. Edited by J. E. Hartine, F.L.S., F.Z.S,, member of the 
British Ornithologists’ Union ; contains— 


Original Articles by well-known naturalists in every branch of zoology ; 
habits of animals; arrival and departure of migratory birds ; occurrence of 
rare birds ; distribution and migration of British fresh-water fish ; new or 
rare marine fish; local aquaria; British reptiles; British land and fresh- 
water mollusca, with remarks on the haunts and habits of the species; and 
other matters of general interest to those who delight in natural history. 
Reports of the Linnean, Zoological, and Entomological Societies. Reviews 
of natural history books. Occasional translations from foreign zoological 
journals of important and interesting articlesin various branchesof zoology. 
There are occasional woodcuts. 

SIMPKIN, MARSHALL & CO.. Stationers’ Hall Court. 





On the rst of every Month. 


JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 
Edited by James Britten, F.L.S., British Museum. 


Contents :—Original Articles by leading Botanists.—Extracts, and 
Notices of Booksand Memoirs.—Articles in Journals.—Botanical News.— 
Proceedingsof Societies. 

Price rs. 3d. Subscription forOne Year, payable in advance, 12s. 


London: WEST, NEWMAN, & CO.,54 Hatton Garden, E.C. 





NORTH BRITISH AGRICULTURIST, 


the chief Agricultural Journalin Scotland, circulates extensively among 
andowners, Farmers, Resident Agents,and others interested in the 
management of land throughout the United Kingdom. 

The AGRICULTURIST is published everyWednesdayafternoon intime 
forthe Evening Mails, and contains Reports of all theprincipal British and 
Irish Markets of the week. : 

ThespecialattentionofLand Agentsisdirected totheAGRICULTURIS1 
- ae best existing papersfor Advertising Farms tobe Letand Estates 

or Sale. 

Advertisers addressing themselves to Farmers will find the AGRICUL- 
TURIST a first-class medium for reaching that Class. 

Price 3¢. By post 34d. Annual Subscription, payable inadvance, r4s. 


Subscription, 16s. 6¢.per annum post free, dating from any quarter-day. | . Otfices—377 High Street, Edinburgh, and 145 Queen Victoria Street. 


Single copies rs.each. Registered fortransmission abroad. 


ondon.E.C. Money Orders pavableto C. and R. ANDERSON. 





MESSRS. MACMILLAN AND CO.’S LIST. 


TWENTY-SIXTH YEAR OF PUBLICATION. 
The STATESMAN’S YEAR-BOOK: a Statistical and Historical Annual of the States of 


the Civilized World. 
the Royal Geographical Society. Crown 8vo, Ios. 6/7. 


Revised after Official Returns. For the Year 1889. Edited by J. SCOTT KELTIE, Librarian to 


Now Ready, Vols. I. and II., With Portraits. Crown 8vo, 2s. 6d. each. 


ENGLISH MEN OF ACTION. 


GENERAL GORDON. 


By CoLoNEL Str WILLIAM BUTLER. 


The Sfectator says :—*‘ This is beyond all question the best of the complete narratives of the career of General Gordon that 


have yet been published.” 


The Nonconformist says :—‘‘ It is the best biography of Gordon that has yet appeared.” 
The Atheneum says :—‘‘ As a brief memorial of a career that embraced many momentous spheres of action, that included some 
of the principal military and colonial crises of the past fifty years, and that ended in a halo of transcendent self-immolation, Sir 


’ 


William Butler’s volume is the best we possess.’ 
The Broad Arrow says :—*‘ If the succeeding biographies of 


‘English Men of Action’ do not in interest fall beneath, whilst 


in compilation they attain, the standard excellence of this volume with which the series begins, they will form a notable addition 
to the library and furnish a valuable source of reference to the student of history.. . . . To Plutarch’s Lives we would now 


recommend our young officers to add the ‘ Life of Charles George 


HENRY THE FIFTH. 


Gordon,’ as related by Sir William Butler.” 


By the Rev. A. J. CHuRCH. 


The Volumes to follow are :— ‘ 


LIVINGSTONE. ‘By Mr. THoMAs HUGHES. 
LORD LAWRENCE. By Sir RIcHARD TEMPLE. 
WELLINGTON. By Mr. GEorRGE Hooper. 


[Zz April. 
[Jn May. ‘ 
[Zu Fune. 


*,* Other Volumes are in the press or in preparation. 


MACMILLAN’S MAGAZINE, 
No. 353, FOR MARCH, PRICE Is., CONTAINS— 


1.—MAROONED. By W. CLark Russext. Chapters XIII.—XV. 

2.—PROHIBITIONISM IN CANADA AND THE UNITED 
STATES. By Gotpwin Smiru. 

—BOULANGISM IN ENGLAND: OUR DEFENCES. 

—WHAT IS HUMOUR By ALEXANDER Srvarr. 

.—SOME QUAKER BIOGRAPHIES. By Tuomas RAceicu. 

A ROYAL POET. By J. W. Cromaie. 

.—MY SON TOMMY 

LEAVES FROM A NOTE-BOOK. 

g.—CELESTIAL PHOTOGRAPHY. By Sir Rowerr Batt. 


MACMILLAN & 


ON Ou Sw 


Profusely Illustrated, Price 6¢., by Post 8d. 


THE 
ENGLISH ILLUSTRATED MAGAZINE 
For MARCH contains— 
1.—PORTRAIT OF A TAILOR. After Moronr. (/rontisfiece.) 
2.—SAN1” ILARIO. By F. Marton Crawrorp. 
3-—LEEDS. ByS. A. Bytes. With Illustrations. 
4.—THE HOUSE OF THE WOLF. By Stantey J. Weyman. 
5.—-KENSINGION PALACE. By Barpsara Cray Fincu. With 
Illustrations. 
6.—A WOMAN’S STORY. _ By Lapy Lin psay. 
7.—SUCCESS. A Story in Six Parts. By KaTrHarine S. Macgvow. 





CARPE DIEM. Illustrated by H. Ry Lanp. 


| 9 —ET CETERA. By H. D. Trait. 
CO., LONDON. 
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MESSRS. MACMILLAN & CO.’S PUBLICATIONS. 


HISTORY. 


THE SECOND PUNIC WAR. Being Chapters 
from THE HISTORY OF ROME. By THOMAS ARNOLD, D.D. 


Edited, er Notes, by W. T. AkNoLD, M.A. With 8 Maps. Crown 
8vo. 8s. Gd. 
THE ROMAN SYSTEM OF PROVINCIAL 


ADMINISTRATION TO THE ACCESSION OF CONSTAN- 

TINE THE GREAT. By W. T. ARNOLD, M.A. Crown 8vo. 6s. 

‘* Ought to prove a valuable hand-book to the student of Roman history.” 
—Guardian. 


STORIES FROM THE HISTORY OF ROME. 


By Mrs. BEESLY. Fcap. 8vo. 2s. 6d. 


THE AMERICAN COMMONWEALTH. By 
JAMES BRYCE, M.P., D.C.L., Regius Professor of Civil Law in the 
University of Oxford. Three Volumes, Demy 8vo. 545. 

Part I.—The National Govern- |. Part IV.—Public Opinion. 

ment. Part V.—Illustrations and Re- 
Part II.—The State Governments. flections. ; 
Part III.—The Party System. Parr VI.—Social Institutions. 


THE HOLY ROMAN EMPIRE. By the same 


Author. Eighth Edition. Crown 8vo. 7s. 6d. 
OUR NATIONAL INSTITUTIONS. A Short 
* Sketch for Schools By ANNA BUCKLAND. With Glossary. 
18mo. 15. 


A HISTORY OF ENGLAND FOR BEGINNERS. 
By ARABELLA B. BUCKLEY, Author of ‘‘A Short History of 
Natural Science,’”? &c, With Coloured Maps, Chronological and 
Genealogical Tables. Globe 8vo. 3s. 

LECTURES INTRODUCTORY TO THE STUDY 
OF THE LAW OF THE CONSTITUTION. By A. V. DICEY. 
L.C.L., of the Inner Temple, Barrister-at-Law ; Vinerian Professor of 
English Law; Fellow of All Souls’ College, Oxford; Hon. LL.D. 
Glasgow. Second Edition. Demy 8vo. 12s. 6d. 


WORKS BY EDWARD A. FREEMAN, D.C.L., LL.D., 
Regius Professor of Modern History in the University of Oxford, &c. 
OLD ENGLISH HISTORY. With Five Coloured 

Maps. New Edition, Extra Fcap. 8vo. 6s. 
A SCHOOL HISTORY OF ROME. Crown 8vo 
(Jn preparation. 
METHODS OF HISTORICAL STUDY. A Course 


of Lectures. 8vo. 1os. 6d. 


THE CHIEF PERIODS OF EUROPEAN 


HISTORY. Six Lectures read in the University of Oxford in Trinity 
ao With an Essay on Greek Cities under Roman Rule. 8vo. 
10s. 6a. 


HISTORICAL ESSAYS. 
Edition. 8vo. 10s. 6d. 

ConTENTs :—The Mythical and Romantic Elements in Early English 

History—The Continuity of English History—The Relations between the 


First Series. Fourth 


Crowns of England and Scotland—St. Thomas of Canterbury and his | 


Biographers, &c. 


HISTORICAL ESSAYS. Second Series. 
Edition, with Additional Essays. 8vo. 10s. 6d. 
Contents :—Ancient Greece and Medizval Italy— Mr. Gladstone’s Homer 
and the Homeric Ages—The Historians of Athens—The Athenian Democracy 
—Alexander the Great—Greece during the Macedonian Perioda—Mommsen’s 
History of Rome —Lucius Cornelius Sulla—The Flavian Czsars, &c., &c. 


HISTORICAL ESSAYS. Third Series. 8vo. 12s, 


ConTEnTs :—First Impressions of Rome—The Illyrian Emperors and 
their Land—Augusta Treverorum—The Goths at Ravenna—Race and 
Language—The Byzantine Empire—First Impressions of Athens—Medizeval 
and Modern Greece—The Southern Slaves—Sicilian Cycles—The Normans 
at Palermo. 


THE GROWTH OF THE ENGLISH CONSTI- 
TUTION FROM THE EARLIEST TIMES. Fourth Edition. 


A SCHOOL HISTORY OF manne By C. A. 


FYFFE, M.A. Crown 8vo. In preparation. 


LECTURES ON THE HISTORY OF ‘ENGLAND. 
By M. J. GUEST. With Maps. Crown 8vo. 6s. 


Second 


HISTORY (continued). 


WORKS te JOHN RICHARD GREEN, M.A., LL.D., 
Late Honorary Fellow of Jesus College, Oxford. 

A SHORT HISTORY OF THE ENGLISH 
PEOPLE. With Coloured Maps, Genealogical Tables. and Chrono- 
logical Annals. New Edition, thoroughly Revised. Crown 8vo. 
8s. 6d. 147th Thousand. 

Also an Edition in Four Parts:—Part I, 607-1265. Part II., 1265-1540. 
Part III., 1540-1¢60. Part IV, 1660-1873, The corresponding portion of 
Mr Tait’s Analysis being bound up with each. The price of each Part is 
3s, Parts I. and II. are ready; Part II]. immediately; Part 1V., shortly. 


HISTORY OF THE ENGLISH PEOPLE. In 


4 Vols. 8vo 

Vo. I.—Early England, 449-1071—Foreign 
The Charter, 1214-1291—The Parliament, 1307-1461. 
Coloured Maps. 8vo. 16s 

VoL. IL. —The Monarchy, 1461-1540—The Reformation, 1540-1603. 8vo. 


Kings, 1071-1214— 
With Eight 


16s 
Vor. I11.—Puritan England, 1603-1660—The Revolution, 1660-16&8. 
With Four Maps. 8vo. 16s. 
Vo... IV—The Revolution, 1688-1760—Modern England, 1760-1815 


With Maps and Index. 8vo. 16s , 
THE MAKING OF ENGLAND. With Maps. 
With Maps 


8vo. 16s. 
THE CONQUEST OF ENGLAND. 


and Portrait. 8vo. 18s. 


ANALYSIS OF ENGLISH HISTORY, based on 
oo s ‘‘Short History of the English People.” By C. W.A. TAIT, 
M.A., Assistant Master. Clifton College Crown8vo. as. 6d. 
READINGS FROM ENGLISH HISTORY. Se- 
lected and Edited by JOHN RICHARD GREEN. Three Parts. 
Globe 8vo. 1s. 6d. each. I. Hengist to Cressy. II. Cressy to 
Cromwell. III. Cromwell to Balaklava. 


HISTORICAL COURSE FOR SCHOOLS. 
—Edited by EDWARD A. FREEMAN, D.C.L., LL.D., late 
Fellow of Trinity College, Oxford, Regius Professor of Modern 


History in the University of Oxford. 
GENERAL SKETCH OF EUROPEAN 
HISTORY. By EDWARD A. FREEMAN, D.C.L. New 


Edition, Revised and Lr" ee with Chronological Tables, Maps, 


and Index. 18mo. 3s , 
HISTORY OF ENGLAND. By  EDITH 


THOMPSON. New Edition, Revised and Enlarged, with Coloured 
Maps. 18mo. 2s. 


6d. 
HIS TORY OF SCOTLAND. By Marcaret 
MACARTHUR. New Edition. 18mo. 2s. 
HISTORY OF ITALY. By the Rev. W. 
HUNT, M.A. New Edition, with Coloured Maps. 18mo. 3s. 6d. 
HISTORY OF GERMANS. By J. SIME, 


M.A. New Edition, Revised. 18mo. 


HISTORY OF AMERICA. By Joun A. 
DOYLE. With Maps. 18mo. 

EUROPEAN COLONIES. By E. J. Payye, 
M.A. With Maps. 18mo. 4s. 6d. 

FRANCE. By CuHarLotTE M. YonGE. With 


Maps. 18mo. 3s. 6d. 


HISTORY PRIMERS.—Edited by Joun 
RICHARD GREEN, M.A., LL.D., Author of “ A Short History 
of the English People.” 


ROME. Bythe Rev. M. Creicuton, M.A., Dixie 


Professor of Ecclesiastical History in the University of Cambridge. 
With rr Maps. 18mo. 1s. 


GREECE. By C. A. Fyrre, M.A., Fellow and 
late Tutor of University College, Oxford. With s5 Maps. 18mo. ts. 

EUROPEAN HISTORY. By E. A. FREEman, 
D.C.L., LL.D. With Maps. 18mo. 1s. 

GREEK ANTIQUITIES. By the Rev. J. P. 


MAHAFFY, M.A. Iliustrated. 18mo. rs. 
CLASSICAL GEOGRAPHY. By H. F. Tozer, 


M.A. 18mo. 15 
GEOG RAPHY. By Sir G. Grove, D.C.L. Maps. 
ROMAN ANTIQUITIES. By Prof. WiLkins, 
Litt.D. Illustrated. 18mo. ts. 
FRANCE. By CHaRLoTTe M. YonceE. 18mo. Is. 


MACMILLAN & CO., LONDON. [9] 
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CLARENDON PRESS NEW AND STANDARD ‘SCIENTIFIC WORKS. 


NEW AND RECENT BOOES. 





A = 4 C. rae 9 BOOK OF Gani NEW EDITION OF MINCHIN’S “STATICS,” Vol. II. 
Just Published, Crown 8vo, Cloth, 4s. 6c Just Published, Fourth Edition, 8vo, Cloth, Vol. I., 9s. ; Vol. IL., 
A CLASS-BOOK OF ELEMENTARY CHEMISTRY. A TREATISEON STATICS. By G. M. MiNncuHIN, M. A. 
By Ne “ai baer Rs a 7 a Demonstrator. of Chemistry Fourth Edition. 
in the niversity oO xford, late Fellow of C orpus Christi College. ** By far the b s' ; Saglish I: gve.”—New York 

*.* The Author has followed in the main the Syllabus of the Oxford Sir in Tees: oeneion ck eaten Ae den igi teniguedige, —— 
Loe “al Examinations _ for Senior Candidates and the Examination of ‘* A most important work ; in fact, one of the best treatises ot the day se 
Women, which is similar to the Syllabus of the Preliminary Examination ‘ Nature 
in the Se hoot of Natural Science and for Medicine at Oxford. a i 

* The book is of sterling value, and will be welcomed by the teacher of NEW EDITION OF CLERK MAXWELL’S “ELEMENTARY 
Pr chemistry as a guide for his students that he will have pleasure ELECTRICITY.” eed 
Ye = | pe in tnd ing Sdable m hands. Ne facts included are clearly Just Published, Second Edition, 8vo, Cioth, 7s. 6d. 
described in a concise and readable - ee — . ; N 
a raaiicaman ater AN, ELEMENTARY TREATISE ON. ELECTRI- 
FOSSILS OF THE BRITISH ISLANDS, Stratigraphic- | Socdeiaaiel Bie seer ton S., late Professor of 
1 mf LP } xperimental Physics, Cambridge. Second Edition. Revised by 
aby ssranget art aL«ozotc. Cambrian and’ Silurian Species. | W. Garnett, M.A., Principal of the Durham College of Science. 
3y ROB ERT I rHERIDGE, F.R.S Newcastle-on-Tyne. 

“This valuable work, which every guolagiet and palzontologist ought to | ** Undoubtedly of the very highest interest and value to electricians. . . - 
possess, as it must of nex essity be for several years the standard work of It is a work which every teacher should study deeply.”—Saturday Review. 
reference for British fossils.”’— Nature. “* Every chapter will repay diligent study.” —Academy. 

, STANDARD WORES. 
COMPLETION OF PROF. PRESTWICH’S “GEOLOGY.” | NEW EDITION OF ROLLESTON'S “ FORMS OF ANIMAL LIFE.” 
GEOLOGY : CHEMICAL, PHYSICAL, AND STRATI- | FORMS OF ANIMAL LIFE. A Manual of Comparative 
GRAPH . By J. PRESTWICH, M.A., F.R.S., Professor of | Anatomy, with Descriptions of Selected Types. By the late GEORGE 
Geology, ‘Onford. Royal 8vo, Cloth, with Mz aps ’and Illustrations. Vol. | ROLLESTON, D.M., F.R.S. | Revised and Enlarged by W. 
I., Chemical and Physical, 25s. Vol. II., Physical and Stratigraphical, | HatcHETtT JACKSON, M.A. Royal 8vo, Cloth, 36s. 
with New Geological Map of Europe, 36s. | ** A text-book of zoology, in many respects the most comprehensive that 
The Map of Europe, on Roller, or in Cloth Case, separately, 5s } has yet appeared in the English language.” —Oxford Magasin:. 
“* Stands out from the long range of modern treatises.” —A cademy. ‘In concluding we acknowledge in tne fullest degre the singular pains- 


COMPARATIVE MORPHOLOGY AND BIOLOGYOF | taking and conse ientious manner in which Mr. Jacksor a ‘hee fulfille 1 his task, 
UNGI, MYCETOZOA, AND BACTERIA. By A. DE and the si gnal service he has thereby vende ered to zoologists. ‘Forms of, 


B ARY. Authorized English Translation by H. E. F. GaRNsEy, M.A., Animal Life’ is a uni jue book.” — Nature. = 
Revised by I. B. Batrour, M.A., M.D., PR: S., Professor of Botany, enatenn named TO NIXON’ 'S “EUCLID REVISED. 


Edinburgh. With 198 W oodcuts. Royal 8vo, halfmorocco, 22s. 6d. Crown 8vo, Cloth, 3s. 6d. 


“The most thorough and c omprehensive treatise upon these groups which | GEOMETRY IN SPACE. Containing Parts of Euclid’s 


has appeared in any language.”—Nature. | Eleventh and Twelfth Books, and some Properties of or Ira and 
By Dr. A.*DE BARY. Solids of Revoiution, with Exercises. Edited by R. C.J. NIXON 
LECTURES (ON. BACTERIA. F. Fo Bln M.A. Revised by | M.A., Mathematical Master of the Royal Academical Institution, Belfast. 


‘*A valuable introduction to pure solid geometry; . . . the examples in 


| 
| 

I. BayLtey Batrovur, F.R.S:, Professor of Botany, Edinburgh. Crown .° - r 
2 “9 ee ae y s each chapter are numerous and well szlected.”—/ournal of Education. 


8vo, Cloth, 6s 


7°. “Ae important contribution to the literature of Bacteria, and gives | A TREATISE ON HE AT. With numerous Woodcuts 
a succinct and accurate picture of the subject.”—Note dy Prov. BAYLEY | and Diagrams. By BALFOUR STEWART, LL.D., F.R.S. Fifth 
BALFOUR. Edition. Extra Fcap. 8vo, Cloth, 7s. 6d. 


FULL CLARENDON PRESS CATALOGUES POST FREE ON APPLICATION. 
LONDON: HENRY FROWDE, CLARENDON PRESS WAREHOUSE, AMEN CORNER, E.C. 


MESSRS. MACMILLAN & C0.'S NEW BOOKS. 


PUBLISHED FOR THE SMITHSONIAN INSTITUTION, WASHINGTON, U.S. OF AMERICA. 
A TABLE OF SPECIFIC GRAVITY FOR SOLIDS AND LIQUIDS. (Con- 


stants of Nature: Part I.) New Edition, Revised and Enlarged. By FRANK WIGGLESWORTH CLARKE, Chief 
Chemist, U.S. Geological Survey. 8vo, 12s. 6d. 








A NEW BOOK BY MR. FRANCIS GALTON. : 
NATURAL INHERITANCE. By Francis Gatton, Author of “ English Men 
of Science : their age and Nurture,” ‘‘ Inquiries into Human Faculty and its Development,” &c, With Illustrations 
and Diagrams. 


THE SCIENTIFIC PAPERS OF THE LATE THOMAS ANDREWS, M.D., 


F.R.S., Vice-President and Professor of Chemistry, Queen’s College, Belfast. With a Memoir by P. G. TAIT, M.A., 
Sec. R.S.E., and A. CRUM BROWN, M.D., F.R.S., Professors in the University of Edinburgh. 8vo. 18s. 


POPULAR LECTURES AND ADDRESSES. By Srr Wu.iam Tuomson, 


LL.D., F.R.S., F.R.S.E., &c., Professor of Natural Philosophy in the University of iy ae. and Fellow of St. Peter’s 
College, Cambridge. In 3 vols. With Illustrations. Crown 8vo. (Nature Series.) Vol. 1., Constitution of Matter. 6s. 


MICROSCOPICAL PHYSIOGRAPHY OF THE ROCK- MAKING MINE- 


RALS: AN AID TO THE MICROSCOPICAL STUDY OF ROCKS. By H. ROSENBUSCH. Translated and 
Abridged for Use in Schools and Colleges. By JOSEPH P. IDDINGS. Illustrated by 121 Woodcuts and 26 Photo- 


micrographs. $vo, 
LECTURES ON GEOGRAPHY. By Generat R. Sracuey, RE. CS.L, 
President of the Royal Geographical Society. Crown 8vo. 


A TEXT-BOOK OF ELEMENTARY METALLURGY FOR THE USE OF 


STUDENTS. By ARTHUR H. HIORN S, Principal, School of Metallurgy, Birmingham and Midland Institute, Author 
of “Practical Metallurgy and Assaying.” With Illustrations. Globe 8vo. 4s. 


ELEMENTARY SYNTHETIC GEOMETRY OF THE POINT, LINE, 
AND CIRCLE IN THE PLANE. By N. F. DUPUIS, M.A., F.R.S.C., Professor of Pure Mathematics in the 
University of Queen’s College, Kingston, Canada. Globe 8vo. 45. 6d. 


MACMILLAN & CO., LONDON. 


Limite, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of London. and Published by 








Printed by RicHARD CLAY AND SONS, 


MACMILLAN AND Co., at the Office, 112 Fourth Avenne, New York-—Tuurspay, February 28, 1889. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


** To the solid ground 
Of Nature trusts the mind which builds for aye.” —WORDSWORTH, 
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THE NEW PATENT 








This wonderful te. | 
strument, the invention 
of Major WATKIN, 
R.A., is made with 
three Circles of Figures 
instead of ome, thus 
giving amuch more open 
scale, combined with 
greater length of range. 
It is marvellously accu- 
rate and sensitive, and 
has been correctly de- 

scribed as the 


Future.” 





J.J. HICKS, 
8,9, & 10 
Hatton Garden, 
London, E.C, 








"BECK? Ss) 
PHOWOGRAPHIG LENSES 


WITH 


IRIS DIAPHRAGM. 


Mr. LATCHMORE, of Hitchin, says :—‘‘I have tried the 
Beck Lens fitted with Iris Diaphragm supplied by your firm 
some time since. As you are aware, I have a shelf full of 
lenses by makers of repute, but the process of natural selection 
compels me irresistibly to use the Beck Lens, not only on 
account of its optical excellence, but for the extreme convenience 
of the Adjustable Diaphragm.” 


Full Particulars Free on application to 


R. & J. BECK, 


68 CORNHILL, LONDON, E.C. 


‘*Aneroid of the | 


OUR EYES. 


Just Published. Seventh Edition. Twelfth Thousand. Revised 
and greatly Enlarged, with many Additional Hlustrations. 


OUR EYES, and HOW to PRESERVE 
THEM FROM INFANCY TO 
OLD AGE. 

WITH SPECIAL INFORMATION ABOUT SPECTACLES. 

_ By JOHN BROWNING, F.R.A.S., F.R.M.S., &e. 


With 70 Illustrations. Price 1s., Cloth. 


| ‘** This little volume should secure a wide circle of readers. We have been 

specially pleased with the many useful hints given by Mr. Browning seaaed- 
| ing sight preservation. The most interesting part of the book perhaps is 
that which relates to the choice of spectacles.” —Hva/th. 





CHATTO & WINDUS, Piccadilly, LONDON, W., 


AND ALL BOOKSELLERS, 


— for 1s. 2d. by the Author, JOHN BROWNING, 35 Alfred 
ace West, South Kensington, S.W., and 63 Strand, W.C. 


TRAVELLER'S COMPANION. 











ANEROID BAROMETER with Altitude Scale, COMPASS with Patent 
Dial, and THERMOMETER having Fahrenheit and Centigrade Scale 
Price 5 to 8 Guineas. 

Illustrated Price Lists Posted Free to all Parts of the World. 


NEGRETTI AND ZAMBRA, 
ScientTiFIc INSTRUMENT MAKERS TO THB QUEEN, 
LBORN VIADUCT. 
Branches:—4s CORNHILL; 122 REGENT STREET, 
Photographers at the CRYSTAL PALACE 
N. & Z.’s Large Illustrated Catalogue, 1200 Engravings, Price 5s. 6d. 
Telephone No. 6583. Telegraphic Address, ** Negretti, London.” 
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UNIVERSITY OF LONDON. 


NOTICE is Hereby Given, that on WEDNESDAY, April 24 next, the 
Senate will proceed to elect Examiners in the following Departments :— 


Salaries. Present Examiners. 
(Zach.) 


pret R. Y.Tyrrell,D Litt., LL.D.,; 
M A. 


Examinerships. 
ArTs AND SCIENCE. 


po eS on 
Vacant. 
SR {Rev H A. Holden. LL.D., M.A. 
Two n Greek » 120%. \Rey, William Wayte, M.A. 
Two in the English Language,) |. 2 (Prof. Edward Arber, F.S.A. 
Literature, and History ... ..{ '°%* (Vacant 
Two in the Freoch L anguage andy 7, {Amédée Esclangon, Esq. 
Literature TIOf V Vacant. : 


{Prof. C. A. Buchheim, Ph.D. 


Two in the German ‘Lang cae Sol. 
~"* (Herman Hager, Es}.. Ph.D. 


and Literature ... a 
Two in the Hebrew Text of the 
Old Testament, the Greek T: — 
of the New Testament, the) so/. 
Evidences of the Christian Re-| 
ligion, ana Scripture History.../ 


(c yeorge J. rg” = sq., M.A. 
Po. H. Wright, D.D., 
h.D., 


pe Robert Adamsen, LL.D., 
MA 


N 


» M.A. 


Two in Mental and Moral Science 12zo0/. M A. 
(Prof. William Knight. LL.D. 


a os. ie 7 )Prof. C. F. Bastable, M.A. 
Two in Political Economy ... ... 307. (Prof. J. S. Nicholson, D Sc, M.A. 
Two in Mathematics and Natu-| soo7, | Prof. M. J. M. Hill, M.A. 
val Philosophy ... 0. .. wf ~~ | sa gah armor, Esq., D Sc., M.A. 
Pr. , G. F. FitzGerald, M.A., 
Two in Experimental Philo-ophy 180. 2 MA 


|R. T “Glazebrook, Esq., 
F.RS 


(Prof. W. 
(Vacant. 
ear : —— Prof. F. Orpen Bower, D.Sc. 
‘— puniasmagees tn (Prof. H. Marshall Ward, M.A., 


Two in Chemistry . 2402. A. Tilden, D.Sc., F.R.S. 


Two in Comparative Anatomy) er Adam “Beds gwick, Esq., M.A, 
and Zoolcgy oe ae eee 
(Prof. W. Boyd Dawkins, M.A., 
Two in Geology and Palzontology 75/. ‘.R.S 
(Vacant. 
Laws. 

Two in Jurisprudence, Roman +c 
Law, Princ'ples of Legislation, roo/. Bo am Esq., M.A., B.C.L. 
and International Law wos -_ 

Two in Equity and Real and) 7 jLeonard Field. Esq., B.A. 
Personal Property ... .  «.$ 5° {}R.Horton Smith. Esq., M.A.,Q.C. 

Two in Common Law and Law) “as jb “rs 7 oe Esq., LL.D., 

Peteelialan of Wut 504. 
and Principles of Evidence ...f (Lumley Seuich, Esq., M.A., Q.C 

Two in Constitutional History of; a (Henry E. Malden, Esq. M.A. 

England =... eee cee eve coef -79** Prof. T. E. Scrutton, M.A., LL.B. 
MEDICINE. 


(William See, = Esq.. M.D 


Two in Medicine + 1500. 1 Prof. F. 'T. Roberts, M.D., B.Sc. 
- _.7 JW. Morrant Baker, Esq. 
= 2 1504 | Prof. Christopher Heath. 
(ow John Curnow, M D. 
Twoin Anatomy owe ve ove 520. ~~ x" Macalister, M.D., 


at A., 
jJ- Newpor cio Esj., M.A., 
Two in Physiology ... - 1207. 

\Prof. E. A. Schafer, F.R.S. 
jF H. Champreys, Esq., M.D., 
Two in Obstetric Medicine ... .. 752. M.A. 
Vacant. 
. Mitchell Bruce, Esq., 
M. 


J M.D. 
1004. M.A. 
Frederic Taylor, Esq., M.D. 


Two in Materia Med ca and Phar- ; 
maceutical Chemistry... 


10 i 5 a Sad (Prof. G. V. ‘Poore, M.D., BS. 
Twoin Forensic Medicine ... .. 507. Thomas Stevensot, Esq... M.D. 
Music. 
‘be Pole, Esq., Mus.Doc., 
POOR wt a ee ee R 


The Examin 


selves for re-election. 


ers above named are re-eligible, and intend to offer them- 


Candidates must send in their names to the Registrar, with any attesta- 
tion of their qualifications they may think des:rable, on or before Tuesday, 
March 26. It 


application of any kind be made to its individual Members. 


is particularly desired by the Senate that no rersonal 


By order of the Senate, 
ARTHUR MILMAN, M.A, 


Registrar. 


University of London, 
Burlington Gardens, W., 
March 5. 1889 


ee ne Stainer, Mus. Doc., | 





LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
- THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHAM, 


Who last week sent to his subscribers Metopidia sclidus, with 
sketch and description. He also sent out Corethra, Pandorina morum, 
Floscularia, Proales parasita, Trout Fry, Clathrulina elegans, Limnias 
ceratophylli, Brachionus pala, Melicerta ringens, Stephanoceros, Stentors, 
Volvox globator; also Amoeba, Hydra, Vorticella, Crayfish, and other 
Specimens for Biological Laboratory work, 

Weekly announcements will be made in this place of Organisms T. B. 
is supplying. 

Specimen Tube, One Shilling, post free. 
Twenty-six Tubes in Course of Six Months for Subscription of £1 15. 
or Twelve Tubes for tos. 64. 

Portfolio of Drawings, Eleven Parts, rs.each. 


GLASGOW AND WEST OF SCOTLAND 
TECHNICAL COLLEGE. 


ALLAN GLEN’S SCHOOL. 


Tbe HEAD-MASTERSHIP of ALLAN GLEN’S SCHOOL has 
become VACANT by the death of Mr. E. M. Dixon, and the Governors 
invite Applications for the position. Candidates must be Graduates of a 
University of the United Kingdom. ‘Ihey must also have paid special 
attention to Physical or Chemical Science, have had experience in organiza- 
tion and management, and be well acquainted with the requirements of 
Technical Education in all its applications. Minimum Salary, £500 a Year. 

Applications, with Copies of Testimonials, to be lodged with the under- 
signed not later than MARCH 23, from whom any further information may 


be obtained. 
JOHN YOUNG, M.A., 


February 16, 1889. 





B.Sc., Secretary. 


38 Bath Screet, Glasgow, 





BIOLOGY (UNIVERSITY OF LONDON 
CURRICULUM). 


STUDENTS can enter at ANY TIME to the LECTURES and 
PRACTICAL CLASSES in preparation for the Prelim. Sci. Exam. and 
Intermed. Science: Exam. under Prof. LANKESTER and Mr. OLIVER, 
at University College, London. SPECIAL COURSES begin in the First 
Week of October, Last Week of January, Last Week of March, and First 
Week of May. 

Students y AO to join should communicate with Prof. LANKESTER, 
at the College, st least a Week in advance of entry, or with the SECRETARY, 
University College, London. 





JOURNAL OF THE INSTITUTION OF 
ELECTRICAL ENGINEERS. 


Edited by F. H. WEBB, Secretary. 


PART 77. 


Containing the ADDRESS of" the PRESIDENT, 


SIR WILLI: AM 
THOMSON, D.C.L.. LL.D., F.R.SS.L. and E. ( ELE: 


“ETHER, 


TRICITY, and PONDERABLE MATTER”); i. **The INSULA- 
TION RESISTANCE of ELECTRIC LIGHT INSTALLATIONS,” 
by Prof. A. JAMIESON, F.R.S.E., Member. and DISCUSSION 
THEREON ; together with ABSTR ACTS of ARI IC LES relating to 


ELECTRICITY and MAGNETISM appearing in various SCIENTIFIC 
PERIODICALS, ENGLISH and FOREIGN. 


Price 2s. 6d. 


E. & F. N. SPON, 125 Strand. 





BIOLOGY AND PHYSICS 
TUTORSHIPS. 


There are TWO VACANCIES on the Staff of University Correspond- 
ence College (which numbers over Twenty First-class Honourmen) for 
Graduates of London in Science well qualified in these subjects. The 
Tutor in Biology will have the option of residing at London or Cambridge 
the Tutor in Physics will be attached to the a branch. 
The Appointment will be made on MARCH 
Particulars of the Duties and Salary of the ; will be sent to any 
London Graduate applying to the PrinciPat, Burlington House, Cambridge. 





POPULAR MICROSCOPE SLIDES for 
EXHIBITING. Gorgeous Polarizing, Brilliant Opaque, &c. From 
ss. Dozen. Microscopes, Accessories, Object Cases, and Mounting 
Requisites.—HENkY EBBAGE, 344 Caledonian R« ad, London. 
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MOORE BROS. 


ARE PREPARING 
A New List of Prices of Osteological and other Specimens, 


including Zoological, Anatomical, and other Models. The List is expected 
to be ready early in March, and will be sent on receipt of ‘three Stamps. 


MOORE BROS., 
Osteologists, &c., 
49 HARDMAN STREET, LIVERPOOL. 


SPECIAL LIST OF BiRDs’ EGGS ON APPLICATION, 


“MINERALOGY AND GEOLOGY. 


SPECIAL — TYPICAL COLLECTIONS FOR STUDENTS, 
ECTURERS, AND MUSEUMS. 


EVERY REQUISITE FOR PRACTICAL WORK, CABINETS, 
ASES, APPARATUS OF ALL KINDS 


The pee. Stock in England of Rocks, Rock-Sections, 
Minerals, Fossils. 


New Catalogues and Lists now ready, Free, c7 


JAMES R. GREGORY, 


88 CHARLOTTE SIREET, FITZROY SQUARE, LONDON. 


RICHARD ANDERSON & CO,, 


Successors to SANDERSON & CO. (Established 1852). 


Patronised by H.M. the QUEEN. Contractors to H.M. Government. 
Manufacturers and IZxectors of every description of 






ELECTRIC BELLS, 
SPEAKING-TUBES, é&c., &o., 
CHURCH-SPIRES AND CHIMNEY-SHAFTS 
REPAIRED. 


EIGHT FIRST-CLASS PRIZE MEDALS. 
Prvice-Lists Post Free. 
22 Kirkgate Buildings, Huddersfield. 


LEADENHALL HOUSE, 10! LEADENHALL STREET, 
LO 


» Ue 





Telegrams— ‘*TONNERRE LONDON.” 


MADE WITH BOILING WATE®. 


EPPS’S 


CRATEFUL—COMFORTING 


COCOA 


MADE WITH BOILING MILK. 
JOHN J. GRIFFIN & SONS, 


CHEMICAL & PHILOSOPHICAL APPARATUS. 


NOW KEADY, 

Lllustrated Classified and Descriptive 
CATALOGUE of CHEMICAL APPARATUS, 
113 pp., Illustrated with nearly Coo Woedcuts, 

éd., Post free. 
STREET, COVENT 
LONDON, W.C. 


Royal 8vo 


22 GARRICK GARDEN, 








DARWIN’S NATURALIST’S VOYAGE. 
Next Week, a Cheap and Popular Edition, 


rown 8yo, 38. 6a 


THE VOYAGE OF H.M.S. 
ROUND THE ‘WORLD, witH Nores on THE NATURAL HIS. 
POKY axo GEOLOGY or THe Countriés Vistrep. Fy CHARLES 
DARWIN, M.A., F.R.S., Author of ‘‘ Origin of Species,’ &c, 


JOHN MURRAY, 


with Portrait of the Author, 


‘* BEAGLE” 


Albemarle Street. 


ae po Copies of the actual, natural Handwriting also 
of Drawings, Music, even o1 elaborate Sketches, Pro- 
grammes, Plans (up to Double-Elephantsize), Shorthand, ard 
‘Sype-Writingare easily, quickly, andcheaply produced bythe 


AUTOCOPYIST 


Very fluid ink, ased with ordinary pen and paper. Auto-Circulars resemble 
uvitten letters. Used at the Houseof Lord , 


AUTOCOPYIST DEPT. (A.E.T.Co., La.), 
London Wall, Londor, 


MINERALOGY AND GEOLOGY. 


Mr. HENSON, 97 Recent Street, Lonpon (late 277 Strand), in- 
vites inspection of some ee DINGLY CHOICE CORNISH MINE- 
RALS, consisting of CAI CI Lt Feom THE CELFBRATED HERODSFOOT 


and 52 Princess Street, Manchester. 


MINE. REDRUTHITE. RIDE SCENT FAHLERZ, GOETHITE, 
and LAkGF CRYSTALS of CASSITt&# RITE 


From CUMBERLAND: FINE EXABIPLES of the VERY INTER- 
ESTING * BUTTERFLY” TWIN CRYSTALS OF CALCITE. 
WITH+E RITtS. GREEN AND OTHER FLUORS. 

RHARDOPHANE, SCOVELLITE, FORESITE, EPISTILBITE, 
THORITE. FINE SE RIES OF POLISHED AGATES 

Specimens sent on Approval. 
COLLECTIONS for STUDEN1S, PROSPECTORS, and MUSEUMS. 
LESSONS «:IVEN 'N MINERALOGY. BLOWPIPE CASES AND 
APPAKATUsS. GEM STONES. Catalogues Free. 


SAMUEL HENSON, 97 Regent Street, London, W. 
(A FEW DOORS FROM ST. JAMES’S HALL.) 
Established 1840. 


GILCHRIST LANTERNS 


CHEMICAL & ELECTRICAL EXPERIMENTS. 


As used by Wm. Lant CarvenTER. Esq., B.A., and Prof. Forzgs, 
Trade Hall, Manchester, before 5000 people. 


HUGHESS PATENT ROTARY TRIPLE Combination 
Optical Lautern for Electric ur Limelight, fitted with a new form of powerful 
Oxyhydropen MICROSCOPE with Highest-class Objectives, showing 
Eye of Flv 18 fee: in diamever. 

The GILCURIST Lanternfor PHYSICAL EXPERIMENTS 
and SPECTROSCOPE Work, and OPTICAL LANTERN for 
Diagrams, &c. This magnificent Instrument will give perfect marginal 
definition. ~uitable for Col'eges and School I )emonstration 
any coreg ipedes ATTACHMENT for adapting io any Lantern. 
New Pattern. 47 155 

DIRECT NICOL PRISM POLARISCOPE. 

PATENT PAMPHENGOS gives 12-feet Pictures. 
Esq., compares it tothe Limelight. £2 10s. 

The DOCWRA TRIPLE. Finest Instrument iz the World. 
Medal. Highest Award, Photographic Exhibition. 

BIUNIALS. Elegant Brass Fronts, complete Outfits, Gas-bag, &c., 
£15 158. 60,000 Slides, 300 Lecture Sets, Science Lectures, &c Cheapest 
and Best for High-class Work. Illustrated Catalogue, 300 pages, 15. ; 
Postage, 3d. ; ditt Pamphlets. 3@. 


W. C. HUGHES, 
Patentee, Inventor, and Specialist, 
BREWSTER HOUSE MORTIMER ROAD, KINGSLAND, LONDON, N.,, 


Inventor of the Giant Aphengescope, Optical and Physical Apparatus 
of the Highest Class 





Free 


B. J. MALDEN, 


Prize 





OXYHYDROGEN LIMELIGHT. 


SEASON 1888-1889. 
For Prices of Highly Improved Steel] Gas Cylinders, Compressed Gases, 
and other Apparatus, address— 
TAUNTON, DELMARD, LANE, & CO., Ltd. 
LATE 


HOWARD LANE & CO., 
115, 116, 117 PALMERSTON BUILDINGS, London, E.C. 
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THE SCOTTISH PROVIDENT INSTITUTION. 


meer Edinburgh 6 St, Andrew Square. 
son on a ee ei as 17 King William Street, E.C. 
HIS SOCIETY was instituted at Edinburgh in 1837, with tne object of giving to the assured the full benefit of the Low 
Premiums hitherto confined to a few of the Proprietary Offices, while retaining the Whole Profits for the Policyholders. 
Experience has proved that with economy and careful management these Premiums will not only secure greatly Larger 
Assurances from the first ; but, by Reserving the Surplus for those who live long enough to secure the Common Fund from 
loss, will in most cases provide Eventual Benefits as large as under the more usual system of High Premiums. 
____ Septennial Progress of the Institution. 












In PERtops | | INDS SURPLUS. 
ENDING | Assurances | ,, oamee INCREASE 7 % 
Dec. 31. EFFECTED. Decale or Funpbs. No. oF Par- ( ae ng ) 
TICIPANTS, two-thirds dividec 
= in | - 
| 
} £942,899 469,009 469,009 os oa 
2,571.328 254,675 185,666 167 | 426,159 
| 45590, 300 633,514 378,839 851 | 79:644 
| 7:525)373 | 1,245,372 1,858 | 2,492 181,544 | 
12,297,445 | 2,253,175 803 4;599 376,577 
| 19,695,470 3,913,252 1,660,077 | 6,662 624,473 
26,837,043 6,179,74 2,266,494 9,384 | 1,051,035 





iii The Accumulated Funds (increased in year by £387,000) exceed 46,300,000. 
ree ie ID CREASE of FU NDS in the last Seven Years is greater than in any other Office in the Kingdom—due in great measure to the exceptionally 
Ww a of Management, the vatio of which to Premiums is little over 9 per cent., or 6 per cent. to INCOME. 
he Amount of ASSURANCE effected, and the FUNDS accumulated, in 50 years, have exceeded those of any other Office at a similar period. 


Examples of Premiums for Assurance of £100 at Death—with Profits. — 
| 





| AGE. 25 30* 25 - | os 
{ ‘ > x» 35 4ot 45 | 50 | SS 

| —s - a 

| During Life £1 18 2 2 6 3 

} 3 . g I. fe 41 18 o £2 I 6 42 610 4214 9 4359 fe 2 9 45 01 
| 2 Payments 212 6 215 4 3060 3 9 & 317 6 412 1 . +e Ss 











*A person of 30 may secure £1000 at death bya yearly payment, during life, of £20 15s. This Premium would generally elsewhere secure (with 
Profits) £800 only, instead of £1000. Or he may secure £1000 by 21 yearly payments of £27 13s. ad., being thus free of payments after 50. 

+ At age 40 the Premium, ceasing at 60, is, for £1000, £33 145. 2d., about the same as most Offices require during whole life. Before these Premiums 
have ceased, the Policy will have shared at least once. 

. - The SOCIETY has taken a leading part in the REMovaA: oF RESTRICTIONS AND GROUNDS OF CHALLENGE. 

Foreign Residence.—All Policies (not seafaring or military risks, for which special arrangements may be made) are now Wor.p-W1pE, and free from 
restrictions on Residence after five years—provided the Assured has attained the age of 30. 

The SuRRENDER VALUEs compare favourably with those of other first-class Offices. An explanatory MEMORANDUM, with Comparative Examples in 
leading Offices, may be had. Reports containing full Information and Tables of Rates may also be had on Application 

J. MUIR LEITCH. London Secretary. JAMES WATSON, Manager. 





Sampson Low, Marston, & Co.’s New Books. Demy 8vo, 16s. 
. t 7 3 

BIRDS IN NATURE. Text by R. Bownirer ON TRUTH; a Systematic Inquiry. }y 

SHARPE, F.L.S., F.ZS., Zoological "Department, British Museum, ST. GEORGE MIVART, Ph.D., M.D., F.R.S. 

&c. With 39 Superb Coloured Plates of Birds, and her Illustrations : are T T TRENC a 

by P. ROBERT. as seen wild in amen peop depen: Rey mer 27 London: KEGAN PAUL, TRENCH, & CO. 

they are found. In1 Vol., 4to, Cloth Extra, £3 3s. 

**Mr. Sharpe’s knowledge of the form and colour of birds is well shown 








in this beautiful work. The size of the plates (quarto) insures a life-size re- Demy 8vo, 14s. 
production of the living subject, and their colour, at any rate, does justice 
for truth.. . . The selection is certainly good, and the general resemblance MENTAL EVOLUTION IN MAN. 





of plates to birds admirable. It is a fine edition, and its size and finish : : r >: FacuLty *FORGE I 
should make it a delightful present to bird-lovers.”—S/ectator. ; pene re . a. By GEORGE JOHN 
NU OLA Se shee . YN. 
NATURALISTIC PHOTOGRAPHY FOR Pe Spee : A , 1 solid , ' 
STUDENTS OF THE ART. By Dr. P. H. EMERSON, B.A., The vast array of facts, and the sober and soli method o 
M.B. (C b.), Author of ‘Pictures of East Anglian Life,” “Life argument employed by Mr. Romanes, will prove, we think, a 
_and Lz ape on the Norfolk Broads,” &c. Crown 8vo, Cloth, ss. great gift to knowledge.” —Saturday Review. 
Cox s:—Introduction. Book I., Terminologyand Argument. Book ‘* Valuable researches in a very interesting but exceedingly 
II., Technique and Practice. Book III., Pictorial Art. Appendix. difficult field of investigation.” —Nature > - 
“ cuit heid oO vesuiga o fv re. 
LIFE AND CORRESPONDENCE OF i gg a Oe , 
ABRAHAM SHARP, the Yorkshire Mathematician and Astronomer. London: KEGAN PAUL, TRENCH, & CO. 
With Memorial of his Family. By WILLIAM CUDWORTH, Author : A ie 
of “‘ Round about Bradford,” ‘* Horton Rambles.” &c. Illustrated with - 
wings, &c., specially prepared for the Work. A very . ; 
limited Edition issued. Price 26s. Demy 8vo, 12s. 


Nume rous Dr 
A HISTORY OF FRENCH PAINTING THE BRITISH UREDINE4 AND 























FROM ITS EARLIEST TO ITS LATEST PRACTICE. Includ- USTILAGINEZE. With an Account of their biology, 
Pine Account of ~ an 3 aes 4 ge Py a AN ——— including the Methods of Observing the Germination of 
of Instruction, and Regulations. ~~ <. oe AN: AN. fith mag: as e * * alt . x 

Reproductions of Sixteen Representative Paintings. In 1 Vol., Royal er TA tes _ Se Fs seks rd 


vo, Cloth Extra, £1 1s. - 
Now Ready, Price One Shilling. Illustrated with Woodcuts and 8 Plates. 


HARPER’S MAGAZINE, March Number. London: KEGAN PAUL, TRENCH, & CO. 


CONTENTS. 
THE ORIGIN OF CELESTIAL SPECIES. 
With Six Illustrations from Photographs. In Six Vols., Super-Royal 8vo, with more than Two Thousand 


J. NORMAN LOCKYER, F.R.S., Corr. Ins. France. 
stitu f ». Theodore Child. Sixteen Illustrations, drawn by 
n M. Chase, Painter. Kenyon Cox. Six Ih 2 
n M. Chase.—New Vienna. Curt Von Z 
rawn by Hughson Hawley and V. Gribay« 
l. Part I1I. Constance Fenimore Woolson. 
i nm Curtis.—Norway and its People. Second 
Ten Iustrations drawn by T. de Thulstrup 


Woodcuts in Text, and nearly Two Hundred Full-page 
Plates, and Twelve Chromo-lithographs. £6 6s. 
THE “RIVERSIDE” NATURAL HIS- 
TORY. Edited by JOHN STERLING KINGSLEY. 
‘4 work which we have no hesitation in warmly com- 


















ape Orn nson. , 

und H. W. Ranger; &c., &c. mending.” —A/heneum. 

London: SAMPSON LOW, MARSTON, SEARLE, & RIVINGTON | ——_ . . =pew we i 
(Limited), St. Dunstan's Seuss, Fetter Lane, Fleet Street, E.C. London: KEGAN PAUL, TRENCH, & CO. 
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Biary of Societies. 


LonpDon, 


THURSDAY, Marcu 7 


Rovat Socigty, at 4.30.—On the Composition of Water: Lord Rayleigh, 
Sec.R.S.—On the Wave-Length of the Principal Line in the Spectrum of 
the Aurora: Dr. Huggins, F.R.S.—On the Cranial Nerves of Elasmo- 
branch Fishes (Preliminary Communication) : Prof. Ewart. 

LINNEAN SOcIETY, at 8.—On the Vascular System of Floral Organs: 
George Henslow. 

CHEMICAL Society, at 8.—Ballot for the Election of Fellows. 

ROvVAL INSTITUTION, at 3.—The Venom of Serpents, and Allied Poisons : 
Dr. Sidney Martin. 


Rev. 


FRIDAY, Marcu 8. 


Rovat ASTRONOMICAL SociETYy, at 8. 

SociETY OF ARTs, at 8.—The Present Condition and 
Indian Agriculture : Prof. Robert Wallace. 

INSTITUTION oF CIVIL ENGINEERS, at 7.30.—Notes on Mining in Spain, 
with Special Reference to the Lead Mines of Linares: Chas. F. Smith. 

Rovat INSTITUTION, at 9.—The Discharge of a Leyden Jar: Prof. 
Oliver Lodge, F.R.S. 


SATURDAY, Marcu 9. 


Puyvsicat Society, at 3.—(1) On Magneto-Optic Rotation by Transient 
Currents, with Reference to the Time required for the Production of the 
Effect ; (2) on an’ Electrostatic Field produced by Electro-magnetic 
Induction ; (3) on some Experiments allied to those of Hertz; (4) on the 
Velocity of Electric Pulses along a Pair of Isolated Wires; (5) Sundry 
Laboratory Notes: Prof. O. J. Lodge, F.R.S. 

Rovyat INsTITUTION, at 3.—Experimental Optics (Polarization; Wave- 
Theory): Right Hon. Lord Rayleigh, F.R.S. 


the Prospects of 


SUNDAY, Marcu 10. 


Sunpay Lecture Society, at 4.—The Conditions of Modern War, and 
their Relation to the Prospects of Peace: Sir Frederick Pollock. 


MONDAY, Marcu 11. 


Royvat GEOGRAPHICAL SociETy, at 8.30,—The Trans-Caspian Railway : 
Hon. G. Curzon, M.P. 

Society OF ARTS, at 8.—The Decoration and IIlustration of Books : 
Crane. 

ARISTOTELIAN SOCIETY, at 
tary Action?: B. Bosanquet, P. 
Ogilvie. 


Walter 


8.— Symposium—What takes place in Volun- 
Daphne, J. S. Mann, and A. M. 


TUESDAY, Marcu 12. 


ANTHROPOLOGICAL INSTITUTE, at 8.30.—Exhibition - an Artificially 
Deformed Sku!] from Mallicollo: Prof. Flower, C.B., F.R.S.—Exhibition 
of some Examples of Prehistoric Trephining and Skull-boring, from 
America: Prof. Victor Horsley.—Note on the Use of ‘‘ Elk” Teeth for 
Money in North America : Henry Balfour.—The Comparative Anthropo- 
metry of English Jews: Joseph Jacobs and Isidore Spielman. 

MINERALOGICAL SOCIETY, at 7.—On Dudgeonite, Hydroplumbite, and 
Plattnerite ; and on the Occurrence of Gyrolite i in India : Prof. M. Forster 
Heddle.—On the Processes by which a Plagioclase-feklspar is rye" 
into a Scapolite : Prof. J. W. Judd, F.R.S.—Notes on Aragonite: R. 
Solly.— Mineralogical Notes : We A. Miers.—On the Meteorites of tmnila 
Mantos Blancos, and Serrania de Varas: L. Fletcher. 

INSTITUTION OF CiviIL ENGINEERS, at 8.—Indian Railways—the Broad and 
Metre Gauge Systems contrasted : F. J. Waring. 

Royat HorTicuLTuRAL SOCIETY, at 3. 

Rovat INSTITUTION, at 3.—Before and after Darwin; II 
Prof. George John Romanes, F.R.S. 

University COLLEGE BIOLoGICAL Society, at 5.—Rotw#ers: Dr. C. T. 
Hudson. 








» Evolution : 


WEDNESDAY, Marcu 13. 


Society or Arts, at 8.—Aluminium and its Manufacture 
Castner Process : William Anderson. 


by the Deville- 


Roya. MicroscopicaL Society, at 8.—Psamathiomya pectinata, a New 
Dipterous Insect ; J. Deby. 
THURSDAY, Marcu 14. 
Roya Society, at 4.30.—The following Papers will probadly be read :— 
Note on the Free Vibrations of an_Infinitely Long Cylindrical Shell: 


Lord Rayleigh, Sec. R.S.—On the Organization of the Fossil Plants of the 
Coal-Measures, Part XVI.: Prof. W. C. Williamson, F.R.S. 


MATHEMATICAL SOCIETY, at 8.—Notes on Plane Curves, IV. Involution— 


Condition of a Cubic and its Hessian; V. Figure of a Certain Cubic and 
its Hessian: the President.—The Problem of l)uration of Play: Major 
Macmahon, R.A.—Some Results in the Elementary Theory of Numbers : 


C. Leudesdorf.—The Characteristics 
ment: Lr. J. Larmor. 

INSTITUTION OF ELECTRICAL ENGINEERS, 
Central Stations in Europe, and their Lessons: 
F.R.S. 

SANITARY INSTITUTE, at 5.—Fungi in their Relation:to Putrefactic 
Sanitation : Prof. George R. Milne Murray. 

Rovat INSTITUTION, at 3.—The Venom of Serpents, and Allied 
Dr. Sidney Martin. 


of an Asymmetric 


at 8.—Some Electric 


Prof. George Forbes, 


mn and 
Poisons : 


FRIDAY, Marcu 15. 
Roya. ng 5 Say at 9.—Beacon Lights and Fog Signals: James N. 
Douglass, F.R. 
SATURDAY, Marcu 16. 
INSTITUTION, at 3.—Experimental —_ cs (Polarization ; 
Right Hon Lord Rayleigh, F.R.S 
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Now Ready, One Vol. 8vo, with 250 Illustrations, 10s. 6¢. 


A GENERAL ASTRONOMY. 
By Prof. CHARLES A. YOUNG, A.R.A.S., 
Author of “‘ The Sun,” &c. 


aga new Prazzt SmyTu, late Astronomer-Royal fi 


‘A grand book by a grand man; indeed one of the highest exponents of 
i new astronomy in America ; thoroughly master of every branch, and af 
immense experience in the instruments, the mathematics, and the men of the 
day. The work should become a text-book wherever the English language 
is spoken, for no abler, no more trustworthy compilation of the kind has ever 
appeared for the advantage of students in every line of higher college 
education. 


or Scotland :— 


GINN & COMPANY, 
Also at Boston, 


London : 


57 and s9 Ludgate Hill, E.C. 
New York, and Cuicaco. 








8vo, Price 16s, 


DISSOLUTION AND EVOLUTION 


AND THE 


SCIENCE OF MEDICINE: 


An Attempt to Co-ordinate the Necessary Facts of Pathology, and 
to Establish the First Principles of Treatment. 


By C. PITFIELD MITCHELL. 


Bie There is a mine of thoughtful seams in it. 
| b 0k.” "—/ondon Medical Recorder. 

‘Conceived in a broad and s« met spirit, this book is carried out with a 
recondite knowledge of facts and theories thoroughly in keeping with it.. . 
This science (pathology) receives a new and fascinating aspect, and many 

fresh fields of view are opened up by a study of ‘ aissolution and evolution.’ 
A great deal of space is devoted tothe neoplasms. . . . The author has studied 
them from so many points of view, and some of these so novel, as to make 
it one of the most interesting chapters in the book.” —/xternational Journal 
of the Medical Sciences. 


London : 





It certainly is a remarkable 


LONGMANS, GREEN, & CO. 





Now Ready, Price rs. Post Free. 


THE THEORY OF THE TIDES. 


A New and Extensive Investigation of the Kinetic 


Conditions. 
By JAMES NOLAN, F.G.S,A. 
London: DULAU & CO, 37 Soho Square, 
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| Horstord’s Acid Phosphate. 


This preparation supplies the phosphates 
required for the performance of the several 
functions of the body, and acts as a nutri- 
ment to the cerebral and nervous systems. 
Its value in the restoration of weakened 
energy is wonderful. Agreeable to the 
taste. 

Dr. 
Surgery, 123 


Epwin B. Woop, M.R.C.S. and L.R.C.P., 
Holoway Head, Birmingham, says :— 
extreme nervous debility, 
I speak with great confidence of 


“T have tried it in with 
very good results. 
its good effects, and mean to continue its use.” 

Descriptive pamphlet post free on application to 


Rumford Chemical Works, Providence, R.I., U.S.A. 


BEWARE OF SUBSTITUTES AND 
IMITATIONS. 
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LARGE NEW NICOL PRISM POLARISCOPE FOR PROJECTION.%™srzzsna pnt cterom 


For Particulars of POLARISCOPES 
fand MICRO-POLARISCOPES for 
Screen Projection, LANTERN MI. 
CROSCOPES, OPTICAL and ELEC- 
<a TRIC LANTERNS, SLIDES, &c.,see 
“S| Catalogue, 4 Stamps. 


Scientific Apparatus of every Descrip- 
tion for Colleges, Institutions, &c. 







LTE” | 


NEWTON & CoO., 
Manufacturing Opticians to the Queen 
TL and the Government, Agents by Ap- 
fl Hit . iniinini THIN ||] pointment to the Science and Art Dept. 
' A ANA WTA HTT {TALI AAU AAHEHLAEAAL 1 u FLEET STREET. Lonpon. 


PERKEN, SON, & RAYMENT. “OPTIMUS. iat 


Established en DISCOUNTS to TRADE ONLY. Catalogue Fre:. 


- a ie “OPTIMUS” ENLARGIN = 














oe age 
SS ~| DETECTIVE CAMERA. APPARATUS 
id no " J} . 
is [| re Ne) _i With shutter, giving exposure from i h, of a Russian fron Body, > 
s> ~ 4 Siti second. Exact Focussing E nsured. 4 Appears wick Refulgent Lamp. ff 
af 3 | like leather-covered despatch box a Compound — Condenser, 
7 (’ Price, Option ve — —: ann Mahogany Camera Fronts 
ig$ = ers with - utp haid —— an: Long-extension Bellows, 
q RLY | Ps neg fe a ee R aR z - de voy Rack and Pinion Adjust- 
i = t colts Ditto, w th Optimus apic Rec yn ment, so that Operato 
"of P working fc - eee Ss. 
, = . ” : wn Lens may be used. 
= : Ditto, wath ‘* Optimus “Rapid Euryscope, ° ‘ e re y Ss 
—- working F6 G7 75. 75/- 87/6 r10/- 
‘Extra”’ Double Dark Sli de s,each 8s. 6:7. sinch. 6inch. 7 inch. 





99 HATTON GARDEN, LONDON, E.C. 3... ua 


 HARVEYVT @ PEAE, 
6 CHARING CROSS ROAD, W.C., 
MAKERS OF WIMSHURST MACHINES ALL SIZES. 


List of School Apfaratus appre ved by the SCIEN CE and i AR fe DEPARTMENT, Free on Application. 


COLOUR. 1. 


By C. T. WHITMELL, M.A., B.Sc. 
bv Post 3s. 7a Mathematical! Instrument Manufacturer to H.M. Government, Council of 
— India, Scienceand Art Department, Admiralty, &c. 














250 pp., Six Plates, Cloth, 3s. 4d. ; 
Wh EWIS, 22 Duke Street, Cardi 
» pila nactstat a0 Duke Sines. Cane. Mathematical, Drawing, and Surveying Instruments 
of Every Description, 





GE OLOGICAL ‘COLLECTION S. Of the Highest Quality and Finish, atthe most Moderate Prices. 
Comprising Fossils, Minerals,and Rocks, labelled with Name, Locality Lllustrated Price List Post K ree. 
and Geological Position, in Mahogany Cabinets. 100 Specimens, 25s. ; W. F.S. obtained the only Medal in the Great Exhibition of 1862 fcr 
2oo ditto, sos. The best value obtainable. Excellence of Construction of Mathematica] Instruments, and the only 


Gotp MEDAL in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Address:—GREAT TURNSTILE, HOLBORN. LONDON, wW.cC. 


Micre-Sections of Rocks in great variety. Cabinets, Glass-topped Boxes, 
and other Geological Requisites. 


THOMAS D. RUSSELL, 
PRIZE MEDALLIST, HEALTH EXHIBITION, wT] 
78 NEWGATE STREET, LONDON, E.C. 


LANTERN NOVELTIES. 


Twelve Geological Transparencies of the Isle of Mull. Post free, 125. 9d. 





















THE PROVIDENCE 
MILLS SPINNING 
COMPANY, BRAD- 
Lisy FORD. YC RES, gua- 
vrantee the full weight o7 
ae 16 ounces to the pound. 
o/ Their Wools and Silks 
are not weighted with 
wy, heavy dyes or chemicals ; 
but are all of THE 
SEST QUALITY and 
-URE FAST DYE, 
Ladies! write for the 
Samples (which may be 
kept without charge), 
and you will at once see 
the adv rantage of buying 
direct from the Spinners. 
Any quantity sold, and 
Carriage Paid on Orders 
of 10s. and upwards. 


Four Petrological Photo-Microcraphs of a Basaltic Dyke. showing the 
cooling from edge to centre. Post free, 4s. 6d. 


EDWARD WARD, F.R.M.S., 
249 OXFORD STREET, MANCHESTER. | 


HOLLOWAY'S OINTMENT apa saaeoe Ms 


DY 
j For BAD LEGS, BAD BREASTS, 01 OLD WOUNDS, SORES and 














ULCERS, If effectually rubbed on the Neck and Chest, it cures The Providence Mills Spinning Co., 


SORE THROATS, BRONCHITIS, COUGHS and COLDS; and for Bradford, Yorks. 
GOUT, RHEUMATISM, and all Skin Diseases it is unequalled Please name *‘ NATURE.” 
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MUSEUM GODEFFROY, HAMBURG. 

Thisgreat and well-known Zoological Collection having been purchased 
by Mr. DAMON (Weymouth), Directors of Museums and others are 
invited to select from its rich stores specimens not otherwise obtainable. 


Ss BLASCHKA MODELS. 


Mr. DAMON, of Weymouth. Sole Agent for Great Britain, India, and 
British Colonies, ex Canada, and North America. Latest Catalogue, Price 6d. 


ELEGANT SCIENTIFIC PRESENT.— 
FACSIMILES of the celebrated DIAMONDS of the WORLD, 
White and Coloured (twenty-eight), wrcught in Crystal Glass of great 
lustre. In handsome Morocco Case, with Descriptive Catalogue, Price 
£12 12s.—R. DAMON, F.G.S., Weymouth. 


FOSSILS, MINERALS, PALZONTO- 
LOGY. 


Abridged Catalogue sent cf Specimens and Collections; also os 


ZOOLOGY 


in all Departments, in spirits and dry. 


SHELLS. 


Large Collections. Special Lists for Purchasers of Genera and Species; 
also, Geographical Sets. 








GOLD MEDAL, HEALTH EXHIBITION, LONDON. 







NCER's 


FOR INFANTS. 


EXTRACT FROM PRIVATE LETTER. 


“ The infant was very delicate; our medical adviser ordered your Food 
The result in a short time was wonderful ; the little fellow grew strong and 
fat, and is now in a thriving condition—in fact, ‘the flower of the flock.’” 


BENGER’S FOOD is sold in Tins, at 1/6, 2/6, and 5/-, by Chemists, &c., 
Everywhere, or Free by Parcels Post, from 


MOTTERSHEAD & CO., 7 Exchange Street, and 
Otter Works, Manchester, 


Part I. Text, with Separate Atlas of Plates—Arithmetic, Algebra, Trigono- 
metry, Vector and Locor Addition, Machine Kinematics, and Statics of 
Flat and Solid Structures. 8vo, 15s. 


GRAPHICS; OR, THE ART OF 
CALCULATION BY DRAWING LINES, 


Applied especially to Mechanical Engineering. 
By ROBERT H. SMITH, 


Professor of Civil and Mechanical Engineering, Mason Science College, 
Birmingham. 
London: LONGMANS, GREEN, & CO. 


VICTORIA INSTITUTE. 

MEETING, MONDAY, MARCH 18, at 8 o’Clock precisely. The Rev. 
J. Macens Me to, F.G.S., will read a Paper on ‘‘ The Dawn and History 
of Metallurgy.” 

. roel F. PETRIE, Hon. Sec. 

House of the Institute, 7 Adelphi Terrace, Charing Cross. 

*.* Single Copies of Prof. Hughes’s Paper, **On Caves,” with the 
Speeches of Sir Warington W. Smyth, Sir J. W. Dawson, and other 
Geologists may now be had. 
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KNOWLEDGE-—An Illustrated Magazine 


of SCIENCE, PLAINLY WORDED 
and EXACTLY DESCRIBED, Price 
SIXPENCE MONTHLY. 


KNOWLEDGE—The March Number con- 


tains Articles on Nitrates by D. A. Louis, 
formerly Assistant Chemist in the Roth- 
amsted Laboratory of Sir John Lawes ; 
Drifting Sand, by C. Carus-Wilson; on 
Vivisection, by Miss Cobbe. with Reply 
by A. J. Field; the Face of the Sky for 
March ; Whist, by Montague Gattie ; and 
Chess, by J. Gunsberg. 


KNOWLEDGE—The March Number con- 


tains Illustrated Articles on Volcanoes of 
the Sandwich Islands, by W. H. Wesley : 
on the Solar Eclipse of January 1, 1889, by 
A. C. Ranyard ; on the-Great Nebuia in 
Andromeda, with Photographic Full-page 
Plate; on Changes of Public Taste in 
Literature, &c. 


KNOWLEDGE—Published by W. H. 
ALLEN & CO, 13 Waterloo Place, 
Lendon; and to be had of all Buook- 
sellers. 





BEST BLACK INK KNOWN. 
DRAPER’S INK (DICHROIC). 


DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 


Writing becomesa pleasure when this Inkis used. Ithas been adopted in 
the principal Banks, Public ames = awe | Railway Companies throughout 
reland. 


It writes almostinstantly full Black. 
Does not corrode Steel Pens. 
Is cleanly to use, and not liable to Blot. 


Flows easily fromthe Pen. 
Blotting-paper may be applied at the 
moment of writing. 


Can be obtained in London, through Messrs. Barctay & Sons, Farring- 
don Street; W. Epwarps, Old Change; F. Newsery & Sons, Newgate 
Street ; and to be had of all Stationers. 


BEWLEY & DRAPER (Limited), Dublin 


INVENTIONS EXHIBITION—GOLD MEDAL AWARDED. 


ILLUSTRATED 


DENT Ss! r ceeaee ot 





HIGH-CLASS 

WATCHES | WATCHES and CLOCKS at 
* | “REDUCED PRICES, sent post 

F% 4 free on application to E. DENT 


<a and Co., Makers to the Queen, 
61 STRAND, LONDON, W.C., 
or 4 ROYAL EXCHANGE. 


RY 


F. H. BUTLER, M.A.0xon,, A.R.S.Mines, he. 


NATURAL HISTORY AGENCY, 
148 BROMPTON ROAD, LONDON, §&.W., 


NEAR THE BRITISH NATURAL HISTORY MUSEUM. 





Among Specimens ‘recently added to stock are excellent examples of 
Towalite, Dunite. Norite, Limburgite. Olivine-Gabbro, Ditroite, Kersantite, 
Nephel.ne Phonolite, Nosean Phonolite, Leucite-Tephrite, and Melilite- 
Basalt ; well crystallized Albites, a selection of Minerals from Cumberland 
and Cornwall. including new Pseudomorphs; and a fine series of Chalk 
Polyzoa and Carboniferous Crinoids. A large assortment of Micro-slips and 
Cover glasses always on hand. Rocks and Minerals cut and polished on the 
premises. 





With 192 Illustrations. Crown 8vo, 6s. 


A TEXT-BOOK OF ELEMENTARY 
BIOLOGY. 


By R. J. HARVEY GIBSON, M.A, F.R.S.E., 
Lecturer on Lotany in Univers:ty Colle. e, Liverpool. 


Londen: LONGMANS, GREEN, & CO. 
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TO H.R.H. THE PRINCE OF WALES, THE EMPRESS OF GERMANY, &e. 


BRAND & CO0.’S 
IRAN) - aa BEEF 
al $= 73 < BOUILLON. 


—y we = gy : 
A most Nutritious and Invigorating 


SSENCES of BEEF, se ge Beverage, made by the simple addition 


MUTTON,VEAL & CHICKEN, SF) of Boiling Water, at a cost of only 2d. 
EEF TEA STURTLE Sour & JELLY » aie t@| per Half Pint. 
EAT LOZENCES He: S 
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b] j IRISH SHIRT 
From 306 to 50/, 
per Half Dozen made to order. 


WOOL SHIRTS, from 46 to 9/9 each. 


Sheets, Damask Table Linen, 
Pillow Cases, 
Cambric 
Handkerchiefs, 


and every 
Unsurpassed by any in the Trade. Samples sent. 


description of 
OLD SHIRTS re-fronted with IRISH FRONTS & CUFFS, SH : RTS 





Pure Linen Goods. 
26 each; 


with Specially Fine Linen, 3 - each. 


GEORGE O’BRIEN & CO., 














Established 1851. MANUFACTURERS, BELFAST. 
Trans. Secti ion of Lampre ey, through Region « oum sates Trans. Section of Tentacle of Sea Anemone o« ® “ 
: & very hi ine oo EQ Jap: an Moth, Adela grees peo aque eco eco one eos we 2 6 
i o % 9 Male be apourer Moth, «orgyia anu.qua - «a & @ 
I Antheridia and Arc aie ynia Of Moss , Sphagnum—o on One Slide. 2 Oo 
2 Section r meoen§ Eye of Tadpole I 9 
Five Typical” Examples of Blood from Man, Bird, Fish, Sag ake, and 

° woe 3 4 Frog—on One Slide 5 0° 
part of Square Inch |... «» 7 6 Crane Fly, Tipula oleracea... 2 0 

iin the part of Square Inch —Scale Polye cistina, moving in Fluid—for Polarisco ype I 
Equal to a f wri g Bib le an ~ Testament 14 Times in One Tracheal System of Silkworm Io 
Square In one 12 6 Syenite from Cleopatra’s Obelisk— for Pr jlariscope 1 6 
Very Beauti fal. G roup ‘of Exe of Variot US Butterflies, Moths, and Large Group of Various Flower Seeds—Opaque ... 20 
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CLASSIFIED LIST OF 40, 000 FIRST- CLASS OBJ ECTS. ILLUSTRATED CATALOGUE OF MICROSCOPES. 


Either of the above sent Post Free on application to 


W. WATSON & SONS, 313 HIGH HOLBORN, LONDON, W.C. 
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N E WTON & CO. 
- SCIENTIFIC INSTRUMENT 
MAKERS 

TO HER MAJESTY THE 
QUEEN 
AND THE GOVERNMENT. 














Makers of every descrip- 
tion of OPTICAL .and 
.. PHYSICAL APPARA- 
&.TUS of the highest class, 
pe Colleges, Institutions, 
rc. 


Catalogue of 
OPTICAL LANTERNS, 
PROJECTI‘ N- APPA- 
RATUS, & SLIDES, 3d. 


NEW ILLUSTRATED 
CATALOGUE OF 
SCIENTIFIC APPARATUS, 
144 pages, 6d. 

WIMSHURST ELECTRICAL MACHINE. 
Best Quality, giving full 43-inch Spark in Air, £5. 
Science and Art Department. 


NEWTON & 


_3 FL FLEET STREET, TEMPLE BAR, LONDON, E.C. 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY 
ST. TIBB’S ROW, CAMBRIDGE. 
SEISMOGRAPHS 
From the Designs of Prof. J. A. EWING. 
A fully-illustrated Description will be sent on application. 


Now Ready, Vol. IX. 
Price to Subscribers 21s. per Yearly Volume, post free. 


THE JOURNAL OF PHYSIOLOGY. 


E met, with the Co-operation in England of Prof. W. RUTHERFORD, 

F.R. S., of Edinburgh, Prof. J. BURDON-SANDERSON, F.R.S., 

of Oxford ; and in America of Prof. H. P. BOWDITCH, of Boston; 

Prof. H. NEWELL MARTIN, F.R.S., of Baltimore ; Prof. a od 
WOOD, of Philadelphia, 


By MICHAEL FOSTER, M.D., F.R.S. 


The Company are now prepared to make drawings, woodcuts, andlitho- 
graphic plates, both coloured and uncoloured, from micro scopic or other 
specimens; also by means of photography to make reproductions in photo- 
gravure, type blocks, photolithography, and various other processes. 

The Company areappointed Agentsfor the Microscopes of Zeiss. 

A Catalogue will be sent on application, of the instruments used in 
Physical, Botanical, and Physiological investigations which are manu- 
factured by 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 


As made for the 





OUR EYES. 


Just Published. Seventh Edition. Twelfth Thousand. Revised 
and greatly Enlarged, with many Additional Illustrations, 


OUR EYES, and HOW to PRESERVE 
THEM FROM INFANCY TO 
OLD AGE. 

WITH SPECIAL INFORMATION ABOUT SPECTACLES. 

By JOHN BROWNING, F.R.A.S., F.R.M.S., &c. 


With 70 Illustrations. Price 1s., Cloth. 


‘* This little volume should secure a wide circle of readers. We have been 
specially pleased with the many useful hints given by Mr. Bro »wning regard 


ing sight preservation. The most interesting part of the book perhaps is 
that which relates to the choice of spectacles.” —Hva/th. 


CHATTO & WINDUS, Piccadilly, LONDON, W., 


AND ALL BOOKSELLERS. 


." Sree for ts. 2d. by the Author, JOHN BROWNING, 35 Alfred 
Place West, South Kensington, S.W., and 63 Strand, W.C. 


TRAVELLER'S COMPANION. 











ANEROID BAROMETER with Altitude Scale, COMPASS with Patert 
Dial, and THERMOM ETER having Fahrenheit and Centigrade Scale. 
rice 5 to 8 Guineas. 
Iliustrated Price Lists Posted Free to ail Parts of the World. 


NEGRETTI AND ZAMBRA, 
ScienTiFic INSTRUMENT MAKERS TO THR QUEEN, 
HOLBORN VIADUCT. 
Branches:—45 CORNHILL; 122 RE GENT STREET, 
Photographers at the CRYSTAL PALACE, 





ST. TI8B’S ROW, CAMBRIDGE 


N. & Z.’s Large ee See 1e, r200 Engravings, Pric € 5s 6a. 
Telephone No. 6583. elegraphic Address, * “Neg retti, Lo 
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VICTORIA INSTITUTE. 


MEETING, MONDAY, MARC H 1 , at 8 o’Clock precisely. The Rev. 
J. Macens Metto, F.G.S., will read a Paper on ‘‘ The Dawn and History 
of Metallurgy. 

k. PETRIE, Hon. Sec. 

House of the Institute, 7 Adelphi Terrace, Charing Cross. 

*.* Single Copies of Prof. Hughes’s Paper, ‘‘On Caves,” with the 
Speeches of Sir Warington W. Smyth, Sir J. W. Dawson, and other 
Geologists may now be had. 


ROYAL INSTITUTION OF GREAT 
BRITAIN. 
ALBEMARLE STREET, PICCADILLY, W. 
THURSDAY NEX1 ow h 2t) at Three o'Clock, J HENRY 








MIDDLETON, Esq., M Slade Professor of Fine Art in the Uni- 
versity ef Cambridge, Fi of Four Lectures on “ aie and their 
Decoration from the Classic reuse Mediaval Period. 


Subscription to this Course, Half a Gu.nea; to all the Courses in the 
Season, ‘lwo Guineas. 
FRIDAY, March 
Esq , of the Univers nnsy!vania, on * 
Locomotion in its Relati ny ign in Art,” Illustrated wi ma the Zoo- 
praxiscope and Illuminatea Phot ssanie of the Consecutive Phases of 





2 0" lock, EADWEARD MU YBRIDS! 





| 
| 
| 


| 


LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHAM, 


Who last week sent to his subscribers Brachionus pala and other Rotif-rs, 
with sketch and description. He also sent out Corethra, Pandorina morum, 
Floscularia, Proales parasita, Trout Fry, Clathrulina elegans, Limnias 
ceratophylli, Melicerta ringens, Stephanoceros, Stentors, Volvox globat or; 


| also Amoeba. Hydra, Vorticella, Crayfish, and other Specimens for 


siological Laboratory work. 
Weekly announcements will be made in this place of Organisms T. B. 


is supplying. 


Vhe Science of Animal | 


At vi aal Movements (instead of Prof. EDGAR CRO‘' JKSHANK on 


* Microbes’’). 


UNIVERSITY COLLEGE, LONDON. 
FACULTY OF MEDICINE. 





MARCUS BECK. M.S., M.B., Dean of the 
Faculty of Me 


J. M. HORSBI RCH M.A., Secretary. 


BIOLOGY (UNIVERSITY OF LONDON 
CURRICULUM). 


STUDENTS can enter at ANY TIME to the LECTURES and 


The bo nape re-cot ) MAY 1, and are so arranged as to 
a convenient op] lents to commence their Medical Cour. 

Full informatx btained from the Office of the College, Gower | 
Streer, W.C. | 


PRACTICAL ¢ ng ty in preparation for the Prelim. Sci. Exam. and 


Intermed. Science “9 under Prof. LANKESTER and Mr. OLIVER, 
at University Colleg ,; Lendon. SPECIAL COURSES begin in the First 


Week of October, Le ast Week of January, Last Week of March, and First | 


Week of Mag. 
Students desiring to join should comn wunicate with Prof. LANKESTER, 
t the College, at lez . Week in advance of entry, or with the SECRETARY, 
University College, oo ndon. 


BIOLOGY AND PHYSICS 
TUTORSHIPS. 


There are TWO VAC ANC IES on the Staff of University Correspond- 
ence College (which numbers over Twenty First-class Honourmen) for 
Graduates of on in Science well qua alified in these sub njects. The 
lutor in Biology 1 ms ave the optic n of residing at Li ndon or Cambridge ; 

ve Tutor in Phy ttached to the Cambridge branch. 

The Appointment will “ene made on MARCH 23. 

Particulars of the Duties and Salary of the Tutors will be sent to any 
London Graduate applying tothe Principat, Burlington House, Cambridge. 















MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 


y be rented at the Plymouth Laboratory at a charge 
per -Year, or £40 per Year. 
fe Members of the Asso iatios are entitled toa Reduction of One-Fourth 
of th he above Rates 
The Occupant of ea h lable is supplied with the Chemicals and Reagents 


necessary for Z — aland Botanical Research, and with the Specimens 















required for his purposes ; also with the necessary Pans, Bottles, Dissecting- 
Dishes, &c . 
Facilities for eriment and Observation are afforded by the Salt-Water 





‘Tan sks in the - arium ¢ abs aboratory 
For further Particulars apply to the Dixectror, the Laboratory, Citadel 
Hill, Plymouth. 


‘LAN TERN NOVELTIES. 


welve Geological Transparencies of the Isle of Mull. Post free, 12s. od. 


Four Petrological Photo- Microc raphs of a Basaltic Dyke, showing the 
cooling from edge to centre. Post free, 4s. 6d. 


EDWARD WARD, F.R.M.S., 
249 OXFORD STREET, MANCHESTER. 


Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for Subscription of £1 ts. 
or Twelve Tubes for tos. 6 


Portfolio of Drawings, Eleven eiee: ts. each, 


Sale by Auction. 


MONDAY, MARCH 18, 
STOCK OF SCIENTIFIC APPARATUS, OPERA AND 
RACE GLASSES, DRAWING INSTRUMENTS, &c. 


Mr. J. C. STEVENS will Sell by Auction, 


at his Great Rooms. 38 King Street, Covent Garden, on MONDAY, 
MAR(¢ H 18, at half-past 12 precisely, the High-Class Stock of an 
Eminent City and West-End Firm (removing to their Enlarged Head 
Kstablishments), comprising Opera and Race Glasses in Aluminium, 
Enamel, &c.,. Microscopes, High-Class Working Models, Barometers, 
Mathematical Instruments, Tools, &c., &c. 


On View the Saturday prior from ro till 4, and Morning of Sale, 
and Catalogues had. 


JOURNAL OF THE INSTITUTION OF 
ELECTRICAL ENGINEERS. 
Edited by F. H. WEBB, Secretary. 
PART 77. 


Containing the ADDRESS of the PRESIDENT, SIR WILLIAM 
THOMSON, D.C L.. LL.D., F.R.SS.L. and E. (““ ETHER, ELE«- 
TRICITY, and PONDERABLE MATTER”); also *‘The INSULA- 
TION RE SIs ANCE of ELECTRIC LIGHT INSTALLATIONS,” 
by Prof. A. saa SON, F.R.S.E., Member. and DISCUSSION 
THEREON; t gether with ABSTRACTS of ARTICLES relating to 
ELEC PRICITY : i MAGNETISM appearing in various SCIENTIFIC 


PERIODICALS, * NG LISH and FOREIGN. 
Price 2s. 6d. 





. & F. N. SPON, 125 Strand. 





GEOLOGICAL COLLECTIONS. 


Comprising Fossils, Minerals,and Rocks, labelled with Name, Locality 
and Geological Position, in Mahogany Cabinets. roo Specimens, 25s. ; 
200 ditto, sos. The best value obtainable. 

Micre-Sections of Rocks in great variety. Cabinets, Glass-topped Boxes, 


| and other Geological Requisites. 


! 
THORITE. 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET, LONDON, E.C. 


MINERALOGY AND GEOLOGY. 


Mr. HENSON, 97 REGENT STREET, LonpoN (late 277 Strand), in- 
vites inspection of some EXCEEDINGLY CHOICE CORNISH MINE- 
RALS, consisting of CALCITES From THE CELEBRATED HERODSFOOT 
MINE, REDRUTHITE, IRIDESCENT FAHLERZ, GUETHITE, 
and LARGE CRYSTALS of CASSITERITE 

From CUMBERLAND: FINE EXAMPLES of the VERY INTER- 
ESTING “ BUTTERFLY” TWIN CRYSTALS OF CALCITE. 
WITHERITES, GREEN AND OTHER FLUORS. 

RHABDOPHANE, SCOVELLITE, FORESITE, EPISTILBITE, 
FINE SERIES OF POLISHED AGATES. 

Specimens sent on Approval. 
COLLECTIONS for STUDENTS, PROSPECTORS, and MUSEUMS. 
LESSONS GIVEN IN MINERALOGY. BLOWPIPE CASES AND 
APPARATUS. GEM STONES. Catalogues Free. 


SAMUEL HENSON, 97 Regent Street, London, W. 


(A FEW DOORS FROM ST. JAMES’S HALL.) 


Established 1840. 
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ENTIRELY NEW EDITION. 


CHAMBERS’S ENCYCLOPADIA. 


WITH MAPS AND 
IN TEN 


VOLS. | 


WOOD ENGRAVINGS. 
VOLY MES 
Il. and fll. are NOW READY, Price 10s. each, Cloth; 


15s. each Half Morocco. 


SOME OP THE IMPORTANT ARTICLES IN VOL. III. 


ey | aaa Cell, Crab, &c. J. ARTHUR ‘THOMSON. 
Catie .. . . « J. MACDONALD, of the Farming 
World, 


| Coaling Stations.. Lorp BRAssEy. 


Cattle Plague, &c. 
Causality rie 
Cavalry 

Celts 

Ceylon .. ss 
Channel Islands . 
Channel Tunnel ... 
Chapman; Dekker 


. Principal WILLIAMs. 


Prof. W. kK. Sortry. 


. Major DUNLop, R.A. 


Prof. Ruys. 


. J. L. SHAND. 


H. G. KreEne, C.I1.E. 


. Sir EDWARD W. WATKIN. 


A. H. BULLEN. 
R. B. HALDANE, M.P. 


| Coleridge... Prof. W. KniGur. 
Colombia pa ... «. W. DUNDAS WALKER. 
Columbia, British | os see Fe G. Conpmmn, CMG. 
Congreve THEODORE WATTS. 
Conjuring J. Lewis, M.A. (‘* Prof. 


Consumption 
Cookery ; Coffze 


Consciousness ; Descartes 
Constantinople ; ee 


Hoffmann ”’). 
Prof. ANDREW SETH. 
STANLEY LANE-POOLE. 
Dr. R. W. PHILIP. 
W. MATTIEU WILLIAMS. 
THOMAS KIRKUuP. 





Chatham, Earl of nveaers 
oS mre 3: ee Pa oY 
Chemistry . LeonarpD Dobsin, D.Sc. 
Chess R. F, Green, Ed. Brit. Chess 
Magazine. 

SAMSON (South American 
Journal, 
Prof. LEGGE. 


Chili ie fe Ses ets, ee 


China; Confucius 


Cholefa.... .. . Dr. R. W. FELKIN. 
Christianity ... «+ «. EDMOND DE PRESSENSE, D.D. 
Christmas... . eo. « Rev. T. F. THISELTON DYER. 
Cibber ; Colman .. ... «. Robert W. Lowe. 

Clan sas, ee kee eee. oes) A WUERE OF ARGYVEL. 
Climate ... ... ... ... «. Dr, ALEX. BUCHAN. 

Clouds ... ... ... -.. «. R. T. OMOoND (Ben Nevis). 
Coaching .. W. C. BLEw, of the Fized/. 


Coal; Coral ea &e. . Prot James GEIKIE. 


THOMAS ELLISON, 
Mrs. OLIPHANT. 


Co-operation ; Democracy 
Cotton ... Sone, ee 
Cowper, William. 


Creation.. Prof. HENRY DRuMMOND, 
Cricket C. J. BUTCHER, of the Field. 
Crofters ... LorpD NAPIER AND ET?rRICcK. 


Cromwell, Oliver , a Prof. GOLDWIN SMITH. 
CYCHME 2... occ ase see one Bea Ow SEO ON, Eth ae. 


Cyprus ULiIcK RALPH BurRKE. 
Dante .. Rev. EDWARD Moore, D.D. 
Darwin . GRANT ALLEN, 


Prof. PATRICK GEDDEs, 
THOMAS DAVIDSON. 


Darwinian Theory 
es Devil . 


Diamond ... EDWIN W, STREETER. 
Dialect ... ALEXANDER J. ELLs, F.R.S. 
Dickens ... . WALTER BESANT. 


' Diet; Digestion ze ... Prof. HAYCRAFT. 


. & R. CHAMBERS, 47 Paternoster Row, London ; and diced 
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PERKEN, SON, & RAYMENT. “OPTIMUS. ww 


Established Pies DISCOUNTS to TRADE ONLY. Catalogue Free. 


ab “OPTIM US” 
‘)| DETECTIVE CAMERA. 


“7 





is 570) fron ,ofa 
ie | <=! | - | With shutter, giving exposure from 14 
fei Vn fe second. Exact Focussing Ensured. Apped ars 
Pe He Ge “+ i like leather-covered despatch box. 
Ped (@ 77) {|} Price, including three Double Dark Slides, 
£2 | U WY} with * anal Rapid View Lens, work- 
ins Ld ic! ho ing F8 we £5 108. 
ie sa! i ~...qv? }; Ditto, w th Op timus wR: apid Rectil.near, 
‘ as ‘| Dringet! =<” _ working F8 £6 6s. 
aaa | Zor Ditto with “Optimus” Rapid Eury: scope, 
tea “ill working F 7 78. 
“Estee” DoubiesDark Slides, each 8s. 6d. 


99 HATTON GARDEN, LONDON, E.C. &s. 
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| Aneroid with three concentric circles of scales 


the Inventor of the famous Ran 
| indicator, which is attached to the movement 


| Finder, is made with ¢hvee Circles of Figures instead of 
further Particulars on Application. 


This wonderful Instrument,the invention of Ma 
one, thus giving a much more open scale, combined with 


Aneroid is also made in one or two other forms 


| (THE ANEROID OF THE FUTURE.” 


| through an aperture which circle is to be used. The 
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ENLARGING 
APPARATUS. 


Russian Iron Body, 3- 
wick Refulgent Lamp, 
Compound Condenser, 
Mahogany Camera Front, 
Long-extension Bellows, 
Rack and Pinion Adjust- 
ment, so that Operator’s< 
own Lens may be used. = 
/ 87/6 110/- 
tat. 6inch, 7 inch, = 
450/- 
12 inch, 
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THE INTERNATIONAL SCIENTIFIC SERIES. 


Each Book Complete in One Volume. Crown 8vo, Cloth, 5s., unless otherwise.described. 


The Hon. Ralph Abercromby. 
WEATHER. 06 Figures. 
Sheldon Amos. 
The SCIENCE of LAW. 
Sheldon Amos. 
The SCIENCE of POLITICS. 
Walter Bagehot. 
PHYSICS and POLITICS. 
Alexander Bain, LL.D. 
EDUCATION as a SCIENCE. 
Alexander Bain, LL.D. 
MIND and BODY : the Theories of their Relation. 4 Illustrations, 
H, Charlton Bastian, M.D. 
The BRAIN as an ORGAN of MIND. 184 IIlustrations. 
M. Van Beneden. 
ANIMAL PARASITES and MESSMATES. 83 Illustrations. 
Prof. Bernstein. 
The FIVE SENSES of MAN. or Illustrations. 
Alfred Binet and Charles Feré, 
ANIMAL MAGNETISM. 
Pietro Blaserna. 
The THEORY of SOUND in its RELATION to MUSIC. Numerous 
Illustrations. 
William Kingdon Clifford, 
The COMMON-SENSE of the EXACT SCIENCES. 100 Figures. 
J. P. Cooke. 
The NEW CHEMISTRY. 
M. C. Cooke, LL.D. 
FUNGI: their Nature, Influences, Uses, &c. With Illustrations. 
Sir J. William Dawson. 
The GEOLOGICAL HISTORY of PLANTS. 80 Illustrations. 
Alphonse de Candolle. 
The ORIGIN of CULTIVATED PLANTS. 
A. de Quatrefages. 
The HUMAN SPECIES. 
. W. Draper, LL.D. 
The HIS!tORY of the CONFLICT between RELIGION and 
SCIENCE. 
Robert Hartmann. 
ANTHROPOID APES. 63 Illustrations. 
A. Heilprin. 
GEOGRAPHICAL and GEOLOGICAL DISTRIBUTION of 
ANIMALS. 
G. Henslow. 
The ORIGIN of Fe. STRUCTURES through INSECT and 
OTHER AGENCIE 
T. H. Huxley, F.RS> 
The CRAYFISH: an Introduction to the Study of Zoology. 82 
Illustrations. 
W. Stanley Jevons, F.R.S., 
MONEY and the MECHANISM of EXCHANGE. 
N. 


31 Illustrations. 


Joly. 
MAN BEFORE METALS. 148 Illustrations. 
John W. Judd, F.R.S. 
VOLCANOES : what they are and what they teach. 96 IIlustrations. 
Joseph Le Conte, LL.D. P 
SIGHT: Molecular and Binocular Vision. 132 Illustrations. 
Leone Levi. 
INTERNATIONAL LAW. 
. Norman Lockyer, F.R.S. 
— in SPECLRUM ANALYSIS. Numerous Illustrations. 
6s. 6d. 
Eugene Lommel, 
‘The NATURE of LIGHT, and PHYSICAL OPTICS. 188 IIlustra- 
tions. 
Sir John Lubbock, Bart., M.P. 
ANTS, BEES, and WASPS. 5 Illustrations, 
Sir John Lubbock, Bart., M.P. 
On the SENSES, INSTINCTS, and INTELLIGENCE of ANI- 
MALS. 118 Illustrations. 
J. Luys. 
The BRAIN and ITS FUNCTIONS. Numerous Illustrations. 


E. J. Marey. 
ANIMAL MECHANISM. $117 Illustrations. 
Henry Maudsley, M.D. 
RESPONSIBILITY in MENTAL DISEASE. 
Georg Hermann von Meyer. 
The ORGANS of SPEECH. 47 Illustrations. 
John Milne. 
EARTHQUAKES and other EARTH MOVEMENTS. 
H. Morselli. 
SUICIDE: an Essay on Comparative Moral Statistics. 
J. B. Pettigrew, M.D., F.R.S. 
ANIMAL LOCOMOTION. 130 Illustrations. 
William Phillips, F.L.S. 
MANUAL of BRITISH DISCOMYCETES. 
H. Macaulay Posnett, LL.D. 
COMPARATIVE LITERATURE. 
Th. Ribot. 
DISEASES of MEMORY. 
George J. Romanes, LL.D., F.R.S. 
ANIMAL INTELLIGENCE. 
George J. Romanes, LL.D., F.R.S. 
JELLY FISH, STAR FISH, and SEA URCHINS. 
Ogden N. Rood. 
MODERN CHR )MATICS. With Application to Art and Industry. 
130 Illustrations. 
J. Rosenthal. 
GENERAL PHYSIOLOGY of MUSCLES and NERVES. 
Illustrations 
Oscar Schmidt, 
The DOCTRINE of DESCENT and DARWINISM. 26 Illustrations. 
Oscar Schmidt. 
The MAMMALIA in THEIR RELATION to PRIMAVAL TIMES. 
51 Woodcuts. 
Prof. Schiitzenberger. 
FERMENT: a 28 Illustrations. 
Robert H. Sco 
ELEMENT. ARY ‘ME TEOROLOGY. Numerous Illustrations. 
Karl Semper. 
The NATURAL CONDITIONS of EXISTENCE as THEY 
AFFECT ANIMAL LIFE. 2 Mapsand 106 Woodcuts. 
Alfred Sidgwick. 
FALLACIES : a View of Logic from the Practical Side. 
Edward Smith, M.D., LL.B., F.R.S. 
FOODS. 156 Illustrations. 
Herbert Spencer. 
The STUDY of SOCIOLOGY. 
J. B. Stallo. 
The CONCEPTS and THEORIES of MODERN PHYSICS. 
Balfour Stewart, LL.D., F.R.S. 
The CONSERVATION of ENERGY 
James Sully. 
ILLUSIONS: a Psychological Study. 
R. H. Thurston. 
A HISTORY of the GROWTH of the STEAM-ENGINE. 
Numerous Illustrations. 
E. L. Trouessart. 
MICROBES, FERMENTS, and MOULDS. 107 IIlustrations, 
J. Tyndall, LL.D., F.R.S. 
FORMS of W ATER: in Clouds and Rivers, Ice and Glaciers. 25 
Illustrations. 
Tito Vignoli. 
MYTH and SCIENCE. 
Hermann Vogel. 
The CHEMISTRY of LIGHT and PHOTOGRAPHY. 9" 100 
Illustrations. 
Francis Warner, M.D., F.R.C.P. 
PHYSICAL EXPRESSION: its Modes and Principles. 50 
| Illustrations. 
William Dwight Whitney. 
The LIFE and GROWTH of LANGUAGE. 
A. Wurtz. 
The ATOMIC THEORY. 
C. A. Young, Ph.D., LL.D. 
THE SUN. Numerous Illustrations. 


“N 
wn 


14 Illustrations. 
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London: KEGAN PAUL, TRENCH, & CO. 
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Biavyv of Societies. 


LONDON. 


THURSDAY, Marcu 14. 

Rovat Society, at 4.30.—On the Organization of the Fossil e +¥ of the 
Coal-Measures, Part XVI.: Prof. W. C. Williamson, F.R.S.—(1) 
Method of Examining the Rate of Chemical Change of eee us Solu- 
tions ; (2) Relative Amounts of Voltaic Energy of Dissolved Chemical 
Compounds: Dr. Gore, F.R.S.—Note on the Free Vibrations of an 

Infinitely Long Cylindrical Shell: Lord Rayleigh, Sec. R.S. 

MATHEMATICAL Society, at 8.—Notes on Plane Curves, IV. Involution— 
Condition of a Cubic and its Hessian; V. Figure of a Certain Cubic and 
its Hessian: the President.—The Problem of Uuration of Play: Major 
Macmahon, R.A.—Some Results in the Elementary Theory of Numbers : 
C. Leudesdorf.—The Characteristics of an Asymmetric Optical Instru- 
ment: Dr. J. Larmor. 

INSTITUTION OF ELECTRICAL ENGINEERS, at 8.—Some Electric Lighting 
Centra! Stations in Europe, and their Lessons: Prof. George Forbes, 
F.R.S. 

SANITARY INSTITUTE, at 5.—Fungi in their Relation to Putrefaction and 
Sanitation : Prof. George R. Milne Murray. 

Rova INSTITUTION, at 3.—The Venom of Serpents, and Allied Poisons : 


Dr. Sidney Martin. 
FRIDAY, Marcu 15 
Roya TnstrruTt1o0n, at 9.—Beacon Lights and Fog Signals: 


Douglass, ¥.R.S. 
SATURDAY, Marcu 16. 
Rovat INSTITUTION, at —Experimental cine (Polarization ; Wave 
Theory): Right Hon Lord Rayleigh, F.R.S 


SUNDAY, Marcu 17. 


Sunpav Lecture Society, at 4.—Portraiture, Past and Present (with 
Oxy-hydrogen Lantern Illustrations): Harry Furniss. 


MONDAY, Marcu 18. 
Society or Arts, at 8.—The Decoration and Illustration of Books : 
rane. 
Victoria INSTITUTE, at 8.—The Dawn of Metallurgy : 
TUESDAY, Marcu 10. 

ZooLocicaL Society, at 8.30.—On the Generic Position of the Physas of 
eae ; A. H. Cooke.—On Some Lizards in the Zoological Museum of 
Halle: G. A. Boulenger.—On_the Occasional Persistence of the Left 
Posterior Cardinal Vein in the Frog, with Remarks on the Homologies of 
the Veins in the Dipnoi: Prof. W. N. Parker. 

Society or Arts, at 8.—The Art of the Jeweller: Carlo Giuliano. 

{NSTITUTION OF CiviL ENGINEERS, at 8.—Indian Railways—the Broad and 
the Narrow Gauge Systems contrasted : F. J. Waring. (Discussion).—The 
District Distribution of Steam in the United States; C. E. Emery. 

Roya. STATISTICAL Society, at 7.45.—The Alleged Depopulation of 
the Rural Districts: Dr. William Ogle. 

Rovat INSTITUTION, at 3.—Before and after Darwin; II., 
Prof. George John Romanes, F.R.S. 

WEDNESDAY, Marcu 20. 

GEOLOGICAL Society, at 8.—Supplementary Note to a Paper - 

ov of the-Atlantic Coast of Canada: Sir J. W. Dawson, K.C.N 
R.S.—The Occurrence of Colloid Silica in the Lower Chalk of —< 

aie and Wiltshire: A. J. Jukes-Browne and Hill.—Note on the 
Pelvis of Ornithopsis ; Prof. H. G. Seeley, F.R.S. —The Elvans and Vol- 
canic Rocks of Dartmoor: R. N. Worth. 

Society oF ArTs, at 8.—Objects and Methods of the Society of Arts’ Motor 
Trials: Prof. A. B. W. Kennedy, F.R.S. 

Roya METEOROLOGICAL Society, at 7.—The Sun, its Heat and Light: 
Dr. W. Marcet, F.R.S., President. 


THURSDA Y, Marcu 21. 

Roya Society, at 4.30. 

LinngEan Society, at 8.—On the Botanical Collections from the Christmas 
Island: W. B. Hemsley.—On the Sexual Forms of Catasetum, with 
Special Reference to the Researches of Darwin and Others: R. Allen 
Rolfe.—New Cape Plants : Prof. P. MacOwan. 

CHEMICAL SocIETY, at 8. oe for the Election of Fellows.—The Mole- 
cular Weights of Metals: amsay, .S.—Some Compounds of 
Tribenzyl Phosphine Oxide : X. Collie. 

Rova. INSTITUTION, at 3.—Houses and their Decoration from the Classical 
to the Medizval Period: Prof. J. Henry Middleton. 

FRIDAY, Marcu 22. 

{nsTiITUTION oF CiviL ENGINEERS, at 7.30.—The Cyclical Velocity 
Fluctuations of Steam- and other Engines: H. B. Ransom. 

Roya. INSTITUTION, at 9.—The Science of Animal Locomotion in its 
Relation to Design in Art Glenreaed by the Zoopraxiscope): Eadweard 


Muybridge. 
SATURDAY, Marcu 23. 

Puysicat Society, at 3.—On the Use of Lissajou’s Figures in the Main- 
tenance of Uniform Rotation; and on the Direct Determination of 
the Vibration Period of a Reed or a Tuning-Fork by Means of a Morse 
Receiver: Prof. J. V. Jones.—On a Lecture Experiment illustrating the 
Effect of Heat on the Magnetic Susceptibility of Nickel; and on a 
Simple Magnetometer : Shelford Bidwell, F.R.S.—On the Dark Flash 
seen in some Lightning Photographs: G. ’M. W hipple. 

Rovat INsTITUTION, at 3.—Experimental Optics (Polarization; Wave 
Theory): Right Hon. Lord Rayleigh, F.R.S. 


James N. 


Walter 


J. Magens Mello. 


Evolution : 


Ae 





SUBSCRIPTIONS TO “ NATURE. _ 


d. 
a er 
a 
Quarterly .... iene so, 2 
To the United States, the Continent, he: i— 
Sere eae <. : 30 6 
NE een Gs ee se ee, 
Quarterly ... ces aoe oe ee 
To India, China, and Japan : — 
Yearly . opiate . fe Sia ng 
eed cin CO ee ee a ee, 
fo aa a ae re ae 





CHARGES FOR ADVERTISEMENTS. 
Three Lines in Column 2s. 6¢. 9¢. per — 





d. 

One Eighth Page, or Quarter Column o 18 6 

Quarter Page, or Halfa Column ..... 115 O 

raat a Pege, or a Colum... 2.522 s 3 3 oO 

i Ss reer eee ° 
Money Onin tenella s to MA CMILLAN & CO. 

OFFICE : 29 BEDFORD _STREET, STRAND, — W. Cc. 


UeckenedEnerey 
Horsford’s Acid Phosphate. 


This preparation supplies the phosphates 
required for the performance of the several 
functions of the body, and acts as a nutri- 
ment to the cerebral and nervous systems, 
Its value in the restoration of weakened 
energy is wonderful. Agreeable to the 
taste. 

Dr. Epwin B.° Woop, M.R.C.S. and L.R.C.P., 
Surgery, 123 Holoway Head, Birmingham, says :— 
“T have tried it in extreme nervous debility, with 


very good results. I speak with great confidence of 
its good effects, and mean to continue its use.” 


Descriptive pamphlet post free on application to 


Rumford Chemical Works, Providence, R.I., U.S.A. 


BEWARE OF SUBSTITUTES AND 
IMITATIONS. 
THIS 


HOLLOWAYS PILLS |e 


Is unequalled in the Cure of all Disorders of the LIVER, 
STOMACH, KIDNEYS AND BOWELS. A Great PURI- 
FIER of the BLOOD; a Powerful Invigorator of the 
System, if suffering from WEAKNESS AND DEBILITY, 
and is uneqasiled in Complaints incidental to Females. 














HARVEWYVT @& PEAKE, 
6 CHARING CROSS ROAD, W.C., 
MAKERS OF WIMSHURST MACHINES ALL SIZES. 


List of School Apparatus approved by the SCIENCE and ART DEPARTMENT, Free on Application. 
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Just Published, Volume I., 
or Half-Morocco, 8s. 6¢., to be 
Quarterly Vols. 


BLACEIE’S 


MODERN 
OF UNIVERSAL INFORMATION. 


A HANDY-BOOK OF REFERENCE ON ALL SUBJECTS | 


AND FORK ALL READERS. 


With Numerous Pictorial Illustrations and a Series | 


of Maps. 


EDITED BY 
CHARLES ANNANDALE, M.A., 


Editor of ** Ogilvie’s Imperial Dictionary.” 


Li.D., 


** Full Prospectus, with Specimen Page, post free on application. 


London : BLACKIE & SON, 49 and 50 Old Bailey. 





With 37 Woodcuts, 8vo, 24s 
SELECT METHODS IN CHEMICAL 
ANALYSIS, 
CHIEFLY INORGANIC 
By WILLIAM CROOKES, F.R.S., &c. 
Re-written and greatly Enlarged. 
London: LONGMANS, GREEN, & CO. 
LATEST REVISED EDITION OF MITCHELL’S 
“PRACTICAL ASSAYING.” 
In x Vol., 8vo, with 201 Woodcuts, Price 315s. 6. 
A MANUAL OF PRACTICAL ASSAY- 
ING. By Le fae weet HELL, F.C.S. Sixth Edition (1888), Revised 


aud Re-edit 


and Additions rendered necessary by the Prog zress of Chemical Science. 


London: LONGMANS & CO.; 





NEW EDITION OF WATTSS DICTIONARY OF CHEMISTRY. 
To be Published in 4 Vols., Sv 


Vol. I. (Anres—Cuemicat CHANGE), 425., Now Ready. 


WATTS’S DICTIONARY of CHEMIS. 


TRY. Revised anc 


1 enti irely Re-written by H. FORSTER MORLEY, 
of, and lately Assistant-Professor of Chemistry in, 

; and M. M. PATTISON MUIR, M.A., 

d Przlector in Chemistry, of Go ia and Caius 
Assisted by Eminent Contributcrs 







‘**‘The enormous growth of synthetic organic chemistry, and its close rela- 


tion to current | eseagentt cs, ™m ake the work indispensable to inquirers, | 
whether they are chemists r pl ysicians ; and we are sure that no brary to | 
which medical men resort can afford to be without a copy.”—/’ractitioner. 


London: LONGMANS, GREEN, & CO. 


SCIENTIFIC APPARATUS & MATERIALS, 
PHOTO DRY PLATES, LENSES, CAMERAS, 
SENSITIZED PAPER, &c., &c. 

ELECTRIC BELLS, INDICATORS, 

WIRES, BATTERIES, COILS, INDUCTION MACHINES, 
And every New Invention soon as Ready. 

Telescopes, Microscopes, and New Patent Aneroid 
Barometers, &c. 

Buy of the Actual Makers, and save all Intermediate Profits. 





Send for our Illustrated Catalogues of any Section before Purchasing. 


Goop Trapve Terms For CHEM.STS AND OPTICIANS, 


H. DALE & Co., Ltd. (Henry J. Dale, Manager), 


26 LUDGATE HILL, E.C. 


512 pages, Square 8vo, Cloth, 6s., 
completed in Eight 


CYCLOPEDIA 


II L IAM CROOKES, F.R.S., with Improver nents 


TURE 
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Part I. Now Ready, Price 6d. 


ELECTRICITY IN THE SERVICE OF MAN: 
A Popular and Practical Treatise on the Applications or 
Electricity in Modern Life. 

Edited by R. WORMELL, D.Sc., M.A. 

To be completed in 14 Parts. 


A poste without which no physical library can be held to be complete.’’-—— 


to ule dg 





‘Al the “useful applications of electricity are described in its pages. In 
hat respect it has no rival "—English Mechanic. 


CASSELL & COMPANY, Limirep, Ludgate Hill, London, 


_and all Books se Ih le rs. 


| 
| 
| 
| 
_— 
| 





Mathematical Instrument Manufacturer to H.M. Government, Council of 
India, Scienceand Art Department, Admiralty, &c. 


Mathematical, Regaine, and Surveying Instruments 
of Every Description, 


| Of the Highest Quality and Finish, atthe most Moderate Prices. 
Illustrated Price List Post Free. 


W. F.S. obtained the only Medal in the Great Exhibition of 1862 fcr 

Excellence of Construction of Mathematical Instruments, and the only 

| Gotp Mepat in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Address:—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 
























| THE PROVIDENCE 
MILLS SPINNING 
COMPANY, BRAD- 
yy FORD, YORKS, gua- 

Prantee the full we “ight Q 
#16 ounces to the pound. 
gf Their Wools and Silks 
Z are not weighted with 
heavy dyes or chemicals ; 
but are all of THE 
BEST QUALITY and 
PURE FAST DYE, 
Ladies! write for the 
Samples (which may be 
kept without charge), 
and you will at once see 
wy) the advantage of buying 

f) direct from the Spinners. 
BB, Any quantity sold, and 






BE be 


The Providence Mills Spinning Co., 


| Bradford, Yorks. 
Please name ‘‘ VA TURE.” 


SEISMOGRAPH 


(GRAY—MILNE). 


STANDARD ELECTRIC INSTRUMENTS 
(SIR WILLIAM THOMSON’S). 
For Price and all Particulars apply to Maker, 


JAMES WHITE, Optician, 


2o9 SAUCHIEHALL STREET, GLASGOW. 


JOHN Jd. GRIFFIN & SONS, 


MANUFACTURERS OF 


— & PHILOSOPHICAL APPARATUS. 
| 
| 
| 





( (“aan 
RECORD 











NOV READY, 
Lllustrated Classified and Descriptive 


CATALOGUE of CHEMICAL APPARATUS, 


Royal 8vo, 113 pp., Illustrated with nearly 600 Wocdcuts, 
6d., Post free. 
22 GARRICK STREET, COVENT GARDEN, 
LONDON, W.C. 
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OIL ENGINE 


(PRIESTMAN’S, HUME’S, & ETEVE's PATENTS). 
NO COAL. NO CAS. 

NO BOILER. 
NO SMOKE. 










— 


USES COMMON MINERAL OILS ONLY. 
NO EXTRA INSURANCE CHARGED. 
AWARDED ROYAL AGRICULTURAL SOCIETY'S 
SILVER MEDAL, 1888. 
SUITABLE FOR ANY DRIVING PURPOSES. 


Fullest Particulars on application to 


PRIESTMAN BROS, 


WORKS — LONDON OFFICE— 
HU:L. 73a QUEEN VICTORIA ST., E.C. 





Bxcellent Copies of the actual, natural Handwriting also 
of Drawings, Music, even ot elaborate Sketches, Pro. 
grammes, Plans (up to Double-Elephantsize), Shorthand , and 
Type-Writing are easily, quickly, andcheaply produced bythe 


AUTOCOPYIST 


Very fluid ink, used with ordinary pen and paper. Auto-Circulars resemble 
written letters. Used at the Houseof Lords, &c. 


AUTOCOPYIST DEPT. (A.£.T.Co., La.), 


London Wall, London, and 52 Princess Street, Manchester. 


GILCHRIST LANTERNS 


CHEMICAL & ELECTRICAL EXPERIMENTS. | 


As used by Wm. Lant Carpenter, Esq., B.A., and Prof. Forzes, Free 
Trade Hall, Manchester, before 5000 people. 


HUGHES'S PATENT ROTARY TRIPLE Combination 
Optical Lantern for Electric or Limelight, fitted with a new form of powerful 
Oxyhydrogen MICROSCOPE with Highest-class Objectives, showing 
Eye of Fly 18 feet in diameter. 

The GILCHRIST Lanternfor PHYSICAL EXPERIMENTS 
and SPECTROSCOPE Work, and OPTICAL LANTERN for 
Diagrams, &c. This magnificent Instrument will give perfect marginal 
definition. Suitable for Colleges and School Demonstration. 

Sere ATTACHMENT for adapting to any Lantern. 
New Pattern, £7 15 

DIRECT NICOL PRISM POLARISCOPE. 

PATENT PAM PHENGOS gives 12-feet Pictures. B. J. MALDEN, 
Esq., compares it tothe Limelight. £2 10s. 

The DOCWRA TRIPLE. Finest Instrument ix the World. Prize 
Medal, Highest Award, Photographic Exhibition. 

BIUNIALS. Elegant Brass Fronts, complete Outfits, Gas-bag, &c., 
£15155. 60,000 Slides, 300 Lecture Sets, Science Lectures, &c. Cheapest 
and Best for High-class Work. _ Illustrated Catalogue, 300 pages, 1s. ; 
Postage, 3d. ; ditto Pamphlets, 3d. 


W. C. HUGHES, 
Patentee, Inventor, and Specialist, 
BREWSTER HOUSE MORTIMER ROAD, KINGSLAND, LONDON, N., 
Inventor of the Giant Aphengescope, Optical and Physical Apparatus 


of the Highest Class 


Now Ready, Price rs. Post Free. 


THE THEORY OF THE TIDES. 


A New and Extensive Investigation of the Kinetic 
Conditions. 
By JAMES NOLAN, F.G.S.A. 
London; DULAU & CO., 37 Soho Square, W. 
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MOORE BROS. 


ARE PREPARING 
A New List of Prices 


including Zoological, Anatomical, and other Models. The List is expected 
to be ready early in March, and will be sent on receipt of Three Stamps. 


MOORE BROS., 


Osteologists, &c., 
49 HARDMAN STREET, LIVERPOOL. 


SPECIAL List oF Birps’ EGGs ON APPLICATION, 


MINERALOGY AND GEOLOGY. 


SPECIAL AND TYPICAL COLLECTIONS FOR STUDENTS, 
LECTURERS, AND MUSEUMS. 


EVERY wee age FOR PRACTICAL WORK, CABINETS, 
SES, APPARATUS OF ALL KINDS, 


The icanseat Stock in England of Rocks, Rock-Sections, 
Minerals, Fossils. 


of Osteological and other Specimens, 


New Catalogues and Lists now ready, Free, of 


JAMES R. GREGORY, 


88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 


RICHARD ANDERSON. & CO., 


Suecessors to SANDERSON & CO. (Established 1852). 





Patronized by H.M. the QUEEN. Contractors to H.M. Government, 
Manufacturers and Irectors of every description of 






ELECTRIC BELLS, 
SPEAKING-TUBES, &c, &c., 
CHURCH-SPIRES AND CHIMNEY-SHAFTS 
REPAIRED. 


EIGHT FIRST-CLASS PRIZE MEDALS. 
P’rice-Lists Post Free. 


22 Kirkgate Buildings, Huddersfield. 
, LEADENHALL — 10! LEADENHALL STREET 


Telegrams— ‘TONNERRE LONDON.” 








MADE WITH BOILING WATE®, 


EPPS’S 


CRATEFUL—COMFORTING 


COCOA 


MADE WITH BOILING MILK. 


F. H. BUTLER, M.A.0xon,, A.R.S.Mines, te. 
NATURAL HISTORY AGENCY, 
148 BROMPTON ROAD, LONDON, 8.W., 


NEAR THE BRITISH NATURAL HISTORY MUSEUM. 





\m ong Spe imens fF ntly added to stock are ex 1 xal 





Tonalite, Dunite ite, Limburgite. Olivine-Gabbro, Ditr ite, Kersantit 
Jepheline Phonol Yosean Phonolite, Leucite-Tephrite, Melilit 
Basalt : well crystalli \ s, a selection of Minerals from Cumberland 

a wa it w Pseud rphs; and a fine series of Chalk 
Polyzoa and Carbom Cr \ large assoriment of M s and 
Cover-g alway nha R su Minerals cut and poh fom the 
prem 
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“A Refresher” 
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CADBURY’S COCOA Sustains against Fatigue—Increases Muscular 
Strength—Gives Physical Endurance and Staying Power. CADBURY’S 
COCOA is easy to digest, delicious in flavour, and full of health-imparting 


properties. It is absolutely pure Cocoa, untampered with. 
A Sixpenny Packet of Cadbury's Cocoa yields 18 breakfast cups of strong delicious 





absolutely Pure Cocoa. 





Printed by RicHarp CLay A 
MACMILLAN AND Co., at the Office, 112 Fourth Ave 


np Sons, LimitTep, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of London, and Published by 
I nue, New York.—Tuurspay, March 14, 1889. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


** To the solid ground 
Of Nature trusts the mind which builds for aye.” —WoRDSWORTH. 











No. 1012, VOL. 39.] THURSDAY, MARCH 21, “1880. [PRICE 15 CENTS. 














Registered as a Newspaper at the General Post Office.] [All Rights are Reserved. 








WATKIN. ANEROI D BAROM ETER. O U R EY ES. 


Just Published. Seventh Edition. Twelfth Thousand. “Revised 
and greatly Enlarged, with many Additional Illustrations. 





This wonderful In- 


ae wars, | OUR EYES, and HOW to PRESERVE 
fae ices of Figures THEM FROM INFANCY TO 
Giaeeomelaceurs OLD AGE. 


preater length of sange. WITH SPECIAL INFORMATION ABOUT SPECTACLES. 


It is marvellously accu- 


ia boon conectly de. | BY JOHN BROWNING, F.R.A.S., F.R.M.S., &, 


| Q\ &\ ; 
aA ° ° ° 
s\uieKs, 2 | ee With 70 Illustrations. Price 1s., Cloth. 
: | ‘*Aneroid of the Ee eee ee ee ide circle of read 
Future.” is little volume should secure a wide circ le of readers. We have been 


specially pleased with the many useful hints given by Mr. Browning regard- 
ing sight preservation. The most interesting part of the book perhaps is 
that which relates to the choice of spectacles.” —Headth. 





J.J. HICKS, 


CHATTO & WINDUS, Piccadilly, LONDON, wW., 





8, 9, & 10 AND ALL BOOKSELLERS. 
Hatton Garden, | Sent free for 1s. 2d. by the Author, JOHN BROWNING, 35 Alfred 
London, E. Cc. Place West, South Kensington, S.W., and 63 Strand, W.C. 





~BECK'S TRAVELLER'S COMPANION. 
PHOTOGRAPHIC LENSES 


WITH 


IRIS DIAPHRAGM. 











ANEROID BAROMETER with Altitude Scale, COMPASS with Patent 
Dial, and THERMOMETER having Fahrenheit and Centigrade Scale. 
Price 5 to 8 Guineas. 
Illustrated Price Lists Posted Free to all Parts of the World. 


Full Particulars Free on application to NEGRETTI AND ZAMBRA, 


ScienTiFic INSTRUMENT MAKERS TO THB QUEEN, 





& J BECK HOLBORN VIADUCT. 
R. ® 5 Branches:—45 CORNHILL; 122 REGENT STREET, 
Photographers r re range | re ey 6a. 
N. & Z.’s Large Illustrated Catalogue, 1200 Engravings, Price 5s. 60 
68 C 0 RN HIL L ’ L 0 N DON ’ E. C. ” ‘Telephone No. 6583. Telegraphic Address, *‘ Negretti, London.” 
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A SCIENCE MASTER is required at once 
at the HABERDASHERS’ COMPANY BOYS’ SCHOOL, Hoxton, 
one trained in the Normal School of Science preferred. The Master 
will be required to give afternoons mainly to Science, and to take a 
Form in ordinary School subjects in the morning. Ability to teach 
Advanced Practical Chemistry essential. Commencing Salary, £90. 
For Forms of Application, apply to the Head Master at the Schools, 
Hoxton, London, N. 


FOR SALE.—A PORTION of the EQUIP- 
MENT of a Recent SCIENTIFIC EXPEDITION, comprising two 
Folding Camp Bedsteads, Bedding, and Blankets complete; Saddle, 

Sridles, Saddle-bags, Holster, &c.; Iron Frame Flower Presses, and 
Botanical Drying Paper, all in perfect condition.—Apply to Mr. Mason, 
39 Eastcheap, London. 


UNIVERSITY COLLEGE, LONDON. 
FACULTY OF MEDICINE 


The Classes re-commence on MAY 1, and are so ene as to afford 
a convenient opportunity for Stude nts to commence their Medical Course. 
Full ir y yrmation may be obtained from the Office of the College, Gower 


Street, W. 
MARCUS BECK. M.S., M.B., Dean of the 
Faculty of Medicine. 
J. M. HORSBURGH, M.A., Secretary. 


Now Ready, Free on Application. 
No. 224. 
A MISCELLANEOUS LIST of RECENT 


PURCHASES : Books printed in limited numbers, Books relating to 
Ireland and to India, and the Scientific Library of the late T. H. 
Corry, M.A., Author of “ Flora of the North-East of Ireland.’’ 


On Sale by MACMILLAN & BOWES, Cambridge. 


GILCHRIST LANTERNS 


CHEMICAL & ELECTRICAL EXPERIMENTS. 


As used I 2) Wm. Lant Carpenter, Esq., B.A., and Prof. Forses, 
ree Trade Hall, Manchester, before 5000 people. 


Hughes’s eth Rotary Direct Nicol Prism Polariscope. 
Triple Combination Optical Patent Pamphengos gives 12-1eet 
Lantern for Electric or Lime Pictures. B. J. MALDEN Esq. 
light, fitted with a new form of compares it to the Limelight: 
powerful Oxyhydrogen ; 
Microscope with Hich- ¢ 
est-class Objectives, 
showing Eye of Fly 18 
feet in diameter. 

Microscope Attach- 


















2 105. 
The Docwra Triple. Finest 
Instrument in the World. 
Prize Medal, Highest Award, 
Photographic 
E xhibition. 


ment for Biunials. 
adapting to f ElegantBrass 
any Lantern. Fronts, com- 
New pattern plete Outfits, 
47 155. Gas-bag, &« 


Hts 15% 





60,000 Slides, 300 L ectu re Sets, Science Lectures. ihe, Illustrated Catalogue, 


300 pages, 1s. ; Postage, 3¢.; ditto Pamphlets, 3d. 


W. C. HUGHES, Patentee, Inventor, and Specialist, 


Brewster House, Mortimer Road, Kingsland, London, N. 


Inventor of the Giant Aphengescope, Optical and Physical Apparatus of 
the Highest Class. 


F. H. BUTLER, M.A.Oxon., A-R.S.Mines, &c. 
NATURAL HISTORY AGENCY, 
148 BROMPTON ROAD, LONDON, &.W., 


NEAR THE BRITISH NATURAL HISTORY MUSEUM. 


Among Specimens recently added to stock are excellent examples of 


Tonalite, Dunite, Norite, Limburgite, Olivine-Gabbro, Ditroite, Kersantite, 
Nephelate Phonolite, Nosean Phonolite, Leucite-Tephrite, and Melilite- 
Basalt ; well crystallized Albites, a selection of Minerals from Cumberland 
and Cornwall. including 
Polyzoa and Cz arboniferous Crinoids. 
Cover-glasses always on hand. 
premises. 


new Pseudomorphs : and a fine series of Chalk 
A large assortment of Micro-slips and 
Rocks and Minerals cut and polished on the 





LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHAM, 


Who last week sent to his subscribers Ouramceba vorax, with sketch and 
description. He also sent out Corethra, Pandorina morum, Floscularia, 
Proales parasita, Trout Fry, Clathrulina elegans, Limnias ceratophylli, 
Melicerta ringens, Stephanoceros, Stentors, Volvox globator ; also Amoeba, 
i Vorticella, Crayfish, and other Specimens for Biological Laboratory 
wor 

Weekly announcements will be made in this place of Organisms T. B. 


is supplying. 

Specimen Tube, One Shilling, post free. 
Twenty-six Tubes in Course of Six Months for Subscription of £1 1s. 
or Twelve Tubes for tos. 6d. 

Portfolio « of ‘Drawings, Eleven Parts, rs.each. 


RICHARD ANDERSON & CO., 
Successors to SANDERSON & CO. (Established 1852). 
Patronized by H.M. the QUEEN. Contractors to H.M. Government 

Manufacturers and IZrectors of every description of 









ELECTRIC BELLS, 
SPEAKING-TUBES, ec. d&o., 
CHURCH-SPIRES AND CHIMNEY-SHAFTS 
REPAIRED. 


EIGHT FIRST-CLASS PRIZE MEDALS. 
Price-Lists Post Free. 


22 Kirkgate Buildings, Huddersfielc. 
LEADENHALL — LEADENHALL STREET, 





Telegrams— * TONNERRE Lonpow.” 


~ MIN ERALOGY AND GEOLOGY. 


SPECIAL —_=, TYPICAL COLLECTIONS FOR STUDENTS, 
ECTURERS, AND MUSEUMS. 


EVERY REQUISITE FOR PRACTICAL bee CABINETS, 
CASES, APPARATUS OF ALL KIND 


The Largest Stock in England of Rocks, ibaa 
Minerals, Fossils. 


New Catalogues and Lists now ready, Free, of 


JAMES R. GREGORY, 


88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 


MOORE BROS. 


ARE PREPARING 


A New List of Prices of Osteological and other Specimens, 


including Zoological, Anatomical, and other Models. _ The List is expected 
to be ready early i in March, and will be sent on receipt of Three Stamps. 


MOoOooRE BROS., 
Osteologists, &c., 

49 HARDMAN STREET, LIVERPOOL. 

SpEcCIAL LisT OF BirDs’ EGGS ON APPLICATION, = 

ae ren cePte hiusic, sensi elaborate Suetenen, Pro 


rammes, Plans (up to Double-Elephantsize), Short rthand, and 
Fype. Writingare easily, quickly, andcheaply produced bythe 


AUTOCOPYIST 


Very fluidink, used with ordinary pen and paper. Auto-Circulars resemble 
written letters. Used at the House of Lord:, &c. 
AUTOCOPYIST DEPT. (A.£.T.Co., La.), 
London Wall, London, and 52 Princess Street, Manchester. 
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DEPARTMENT OF SCIENCE AND ART 


OF THE COMMITTEE OF COUNCIL ON EDUCATION, 
LONDON, S.W. 


(Telegraphic Address, ‘‘ Science and Art, London.”) 


SCIENCE AND ART EXAMINATIONS, 1889. 


ART. 


eh Mine Sadan {7 to 8 p.m. 2nd Grade Examination, Model Drawing. 
ia a 0% ss 18.15 to 9.45 pm. 2nd Grade Examination, Freehand Drawing. 
7th ,, Tuesday 7 to 8.30 p.m. 2nd Grade Examination, Perspective. 


SCIENCE. 


P.M. 
8th May, Wednesday 7 to 10 VI.—Theoretical Mechanics. 
oth ,, ‘Thursday = VII.—Applied Mechanics. 
Ioth ,, Friday sa XIV.—Animal Physiology. 
{6 to Ic II.—Machine Construction and Drawing. 
ith ,, Saturday ‘ - II I.—Building Construction, 
SS 1V.—Naval Architecture. 
( XVIII.—Principles of Mining. 
13th ,, Monday 7 to 10 ‘ V.—Mathematics, Stages 6 and 7. 
( XXIV.—Principles of Agriculture. 
14th ,, Tuesday Pa X XIII.—Physiography. 
15th ,, Wednesday ms I[X.—Magnetism and Electricity, 
16th ,, Thursday, 7 to 10.30 ‘ V.—Mathematics, Stages 1, 2, and 3. 
17th ,, Friday 7 to 10 VIII.—Sound, Light, and Heat. 
ith ,, Saturday 6 to Io I.—Practical Plane and Solid Geometry. 
; § X X.—Navigation. 
20th ,, Monday 7 to 10 1 XII.—Geology. 
. \ V.—Mathematics, Stages 4 and 5. 
2tst ,, Tuesday - } XXV.—Hyziene. Bes4 2 
r { XVI. and XVII.—Biology. 
22nd ,, Wednesday a ) XIX.—Metallurgy. 
23rd _ ,, Thursday 9 X.—Inorganic Chemistry. 
29th ,, Wednesday Pr XV.—Botany. 
3oth ” Thursday = poe ae a leis nomy 
a (I.—Organic Chemistry. 
gist 5, Friday ” XXII Steam. R 


Candidates who do not belong to any regularly constituted Science or Art Class should apply before March 2§ to the Special 
Local Secretary of the district, or, in case they do not reside within a Special Local Secretary’s district, to the Secretary of the 
nearest Class which is to be examined in the subject they require. A fee for each candidate, not exceeding 2s. 6d. per 
evening, may be charged by the Local Committee, or the Special Local Secretary. The Special Local Secretaries for the London 
districts are as follows :—Chelsea and Westminster, J. R. Langler, Esq., 130 Horseferry Road, Westminster, S.W. ; City (East) 
and Hackney, F. E. Harding, Esq., Murton House, Higham Road, Woodford, Kssex ; City (West) and Finsbury, W. H. 
Congreve, Esq., Birkbeck Institution, Bream’s Buildings, Fetter Lane, E.C. ; Greenwich and Deptford, J. J. Pakes, Esq., 
10 Malpas Road, Brockley, S.E.; Lambeth (East), and Lambeth (West), F. Dugard, Esq., 3 Sibella Road, Clapham, S.W. ; 
Marylebone, F. Pope, Esq., 18 Baker Street, Portman Square, W. ; Southwark and Lambeth (North), A. Bourne, Esq., British 
and Foreign School Society, Boro’ Road, Southwark, S.E. ; Tower Hamlets, E. J. Sharpe, Jun., Esq., 28 Oriental Street, East 
India Dock Road, E. ; Woolwich and Plumstead, R. T. Smith, Esq., 246 Burrage Road, Plumstead; Stratford, J. Horn, Esq., 
72 Chobham Road, Stratford, E. ; Tottenham, J. F. Adams, Esq., Leamington Lodge, Tottenham. 


Individual candidates who do not reside near any place where a Local Examination Committee has been formed, may be 
examined in all Science and Art Subjects at the South Kensington Museum, as far as room will allow. A Registration Fee of 


a 


2s. 6d. per evening, or a Composition Fee of 1os. for any number of evenings, will be charged if application (on Form No. 325) 
is made before March 25, and of 5s. per evening, or a Composition Fee of 20s. for any number of evenings afterwards, if made 
before April 20. Applications for examination at South Kensington cannot be received after April 20. 
By order of the 
Committee of Council on Education. 
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SLARGES NEW NICOL PRISM POLARISCOPE FOR PROJECTION ee eae 


J! For Particulars of POLARISCOPES 
Le te F f < 3 | — - fand MICRO-POLARISCOPES for 
a Z = N = sy Screen Projection, LANTERN MI- 
CROSCOPES, OPTICAL and ELEC- 
TRIC LANTERNS, SLIDES, &c.,see 
Catalogue, 4 Sgamps. 


Scientific Apparatus of every Descrip- 
tion for Colleges, Institutions, &c. 


8 
t 
+ 
Silver Medal Inventions Exhibition 1885. 


L NEWTON & CO., 


7 Manufacturing Opticians to the Queen 
i 





Tm mW i] and the Government, Agents by Ap- 
A iil] Pointment to the Science and Art Dept. 


| me Mt Il Mi 
en fn TATA ATT TTA na IM, Peintment to the Science and Art 





Now Ready, Price 1s. Post Free. | Just Published, with 378 Illustrations, 8vo, Price 16s. 


THE THEORY OF THE TIDES. A HAND- BOOK 


A New and Extensive Investigation of the Kinetic 


ne Shae A, BAA. CRYPTOGAMIC BOTANY. 





Londen: DULAU & CO., 37 Soho Square, W. By A. W. BENNETT, M.A., B.Sc., F.L.S., 
_ 8vo, Price 16s. Lecturer on Botany at St. Thoias’s Hospital ; and 
GEORGE MURRAY, F.L.S., 
DISSOLUTION AN D EVOLUTION Senior Assistant, Department of Sinan British Museum, 
AND THE 


*,* No general hand-book of Cryptogamic oe has appeared in the 
SCIENCE OF MEDICIN Ee . English language since Berkeley’s, pubiished in 1857. The present volume 
" will give descriptions of all the classes and more important orders of 
An Attempt to Co-ordinate the Necessary Facts of Pathology, and Cryptogams, including all the more recent discoveries and observations. 
to Establish the First Principles of Treatment. London: LONGMANS, GREEN, & CO. 


By C. PITFIELD MITCHELL. Cheaper Issue. Now Ready. 
yl here i is a mine of thoughtful argument in it. It certainly isa remarkable SCIENTIFIC THEOLOGY: 


book.” —L endon Medical Recorder. 


**Conceived in a broad and scientific spirit, this book is carried out with a Spiritual Law in the Natural World. 
recondite knowledge of facts and theories thoroughly in keeping withit.. . . Essays towards the Development of Religious Truth on the Basis of Modern 
This science (pathology) receives a new and fascinating aspect, and many Science. By THOMAS WALTER BARBE 
fresh fields of view are opened up by a study of * aissolution and evolution.’ Crown 8vo, Cloth, Rasy ae, ad. Post Bree: Published at x2. 6d. 

A great deal of space is devoted tothe neoplasms. . . . The author has studied ‘Fie is an eanectond vigorous thinker:"—The Cheistian “World. , 

them from so many points of view, and some of these so novel, as to make ‘* His tolerance is admirable.” —Knowledce. 

it one of the most interesting chapters in the book.” —/nte rnational Journal a ‘The book is instinct with the inyuiring spirit of the age."—The Literary 

of the Medical Sciences. | World. : ani ‘“ 
London: LONGMANS, GREEN, had co. | London : CH ARLES HIGHAM, 274, Farringdon Street, E.C. 





PERKEN, SON, & RAYMENT. “OPTIMUS.” 


Established lees DISCOUNTS to TRADE ONLY. Catalogue Free. 


TS “ OPTIMUS” ENLARGING 















F  ——al << a 
i = “9 DETECTIVE CAMERA. APPARATUS 
ie J nwa Hes) __-{ With shutter, giving exposure from 4, of a A or 
Se a ol second. Exact Focussing Ensured. Appears Russian Iron Body, 3- 
2x | Hl@lt ez 7+ |} like leather-covered despatch box. wick Refulgent Lamp, 
Pa | | (| -\ j Price, including three Double Dark Slides, Compound Condenser, 
Qi Hit | \ My i with * a a View Lens, work- Mahogany Camera Front, 
iSS) ft} | al ing F8 £5 10s. Long-extension Bellows, 
iS (ean 1 ~~.yv? |} Ditto, wi th § * Optimus 9 “Rapid Rectilinear, Rack and Pinion Adjust- 
i 2 i| Oe ri +” working F8 xt. tek ee ah ment, so that Operator’s 
a te . : ae be used 
Ss | Ditto, with “« Optimus” Rapid Eury pcoPes own Lens may . 
ee: al working F6 7S. 87/6 110/- 
“Extra” DoublesDark Slides, each 8s. 6d. 5 73 eb. 6inch. 7 inch, == 


99 HATTON GARDEN, LONDON, E.C. i. 75. «i 


HARVE WW Bw PEAK, 
6 CHARING CROSS ROAD, W.C., 
MAKERS OF WIMSHURST MACHINES ALL SIZES. 


List of School Apparatus approved | by the SCIENCE and ART DEPARTMENT, Free on Application. 
mes INVENTIONS EXHIBITION—GOLD MEDAL AWARDED. 














en ; ; DENT’S| NEW ILLUSTRATED 
<2 = CATALOGUE ot HIGH-CLASS 
w0 5 ° WATCHES and CLOCKS 

—- > S ., an at 
= Pure Concentrated sf WATCHES. REDUCED PRICES, sent post 
+ © pi || free on application to E. DENT 
yy 2 C O C O A Ss and Co., Makers to the Queen, 
- oO z | 61 STRAND, LONDON, W.C., 














or 4 ROYAL EXCHANGE. 








I 


and 
200¢ 


and « 





aa) 





March 21, 1889] 


NATURE 


clxix 





Diary of Societies. 


LONDON. 


THURSDAY, Marcu 21. 


Royvat Society, at 4.30.—On the Velocity of Transmission through Sea- 
Water of Disturbances of Large Amplitude caused by Explosions : Prof. 
Threlfall and J. F. Adair.—An Experimental Investigation of the Circum- 
stances under which a Change of the Velocity in the Propagation of the 
Ignition of an Explosive Gaseous Mixture takes place in Closed and Open 

vessels 3 Part 1, Chronographic Measurements: F. J. Smith.—On an 
Effect of Light upon the Magne.ization of Ircn: S. Bidwell, F.R.S.— 
(1) Recalescence of Iron; (2) Electrical Resistance of Iron at a High 
‘Temperature : Dr. J. Hopkinson, F.R.S. 

LinNEAN Society. at 8.—On the Botanical Collections from the Christmas 
Island: W. B. Hemsley.—On the Sexual Forms of Catasetum, with 
Special Reference to the Researches of Darwin and Others: R. Allen 
Rolfe.—New Cape Plants: Prof. P. MacOwan. 

CHEMICAL Society, at 8.—Ballot for the — of Fellows.—The Mole- 
cular Weights of Metals: W. Ramsay, F.R.S.—Some Compounds of 
Tribenzyl Phosphine Oxide: N. Collie. 

Rovat INSTITUTION, at 3.—Houses and their Decoration from the Classical 
to the Medieval Period: Prof. J. Henry Middleton. 


FRIDAY, Marcu 22. 


INsTITUTION OF CiviIL ENGINEERS, at 7.30.—The Cyclical Velocity 
Fluctuations of Steam- and other Engines: H. B. Ransom. 

Rovat INsTITUTION, at 9.—The Science of Animal Locomotion in its 
Relation to Design in Art (illustrated by the Zoopraxiscope): Eadweard 


Muybridge. 
SATURDAY, Marcu 23. 


Puvsicat Society, at 3.—On the Use of Lissajou’s Figures in the Main- 
tenance of a Uniform Rotation; and on the Direct Determination of 
the Vibration Period of a Reed or Tuning-Fork by Means of a Morse 
Receiver: Prof. J. V. Jones.—On the Clark Cell as a Source of Standard 
Currents: Prof. R. Threlfall and A. Pollock.—On the Measurement of 
High Specific Resistances: Prof. R. Threlfall. 

Rovat INSTITUTION, at 3.—Experimental Optics (Polarization; Wave 
Theory): Right Hon. Lord Rayleigh, F.R.S. 


MONDAY, Marcu 25. 


RovaL GEOGRAPHICAL SOCIETY, at 8.30.—The Further Exploration of the 
Caucasus—(1) The Ascent of "Koshtantau : A. F. Mummery.—(2) The 
eg of the Bezingi Glacier and Ushba: H. W. Holder.—Notes on Mr. 

F. Donkin’s Last Journey and Photographs : C. T. Dent. 

Pk oF ARTS, at 8,—Instruments for the Measurement of Radiant Heat : 
C. Vv. Boy: Sy F.R.S. 

ARISTOTELIAN SOCIETY, at 8.—The Part played by sthetic in the Growth 
of Modern Philosophy : Bernard Bosanquet. 


TUESDAY, Marcu 26. 

Society or ArTs, at 8.—Borneo: Robert Pritchett. 

ANTHROPOLOGICAL INSTITUTE, at : 3°. —Exhibition of Photographs of 
Megalithic Remains from Japan: Gowland.—Exhibition of Photo- 
graphs of Megalithic Remains “ae ‘Syria: Major C. R. Conder, R.E. 
—Rude Stone Monuments in the Country of the Carnutes (Department 
Eure-et-Loir, France): A. L. Lewis.—The Comparative Anthropometry 
of English Jews: Joseph Jacobs and Isidore Spielman. 

Royat HorTIcuLTURAL SOCIETY, at 3. 

INSTITUTION OF CIVIL ENGINEERS, at 8.—The District Distribution of 
Steam in the United States: Dr. C. E. Emery. 

Rovat INsTITUTION, at |} ort and after Darwin; II., 
Prof. George John Romanes, F.R.S. 


WEDNESDAY, Marcu 27. 
Society or Arts, at 8.—Objects and Methods of the Society of Arts’ Motor 
Trials: Prof. A. B. W. Kennedy, F.R.S. (Discussion.) 
THURSDAY, Marcu 28. 
Roya SociEty, at 4.30. 
SANITARY INSTITUTE, at 5.—House Sanitation from a Householder’s Point 
of View: Prof. W. H. Corfield. 
Royvat INSTITUTION, at 3.— Houses and their Decoration from the Classical 
to the Medieval Period: Prof. J. Henry Middleton. 
FRIDAY, Marcu 29. 


Society or ArTs, at 8.—The yg of the Railways and Trade of 
India: Sir Juland Danvers, K.C.S 
Roya INstTiTuTION, at 9.—Yeast : .t Gordon Salamon. 


SATURDAY, Marcu 30. 


Royat INSTITUTION, at 3.—Experimental —_— (Polarization ; Wave 
__Bheuey): Right Hon. Lord Rayleigh, F.R.S 


GEOLOGICAL COLLECTIONS. 


Comprising Fossils, Minerals,and Rocks, labelled with Name, Locality 
and Geological Position, in Mahogany Cabinets. xo Specimens, ass.; 
aco ditto, sos. The best value obtainable. 

Micre-Sections of Rocks in great variety. Cabinets, Glass-topped Boxes, 
and other Geological Requisites. 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET, LONDON, E.C. 


Evolution : 








SUBSCRIPTIONS TO “NATURE.” 


d. 
OEE 5c. oe) a) ea Oe SL Se 28 fe) 
Sr a ee ere er 
Quarterly ..... (et ew 
To the United States, the Continent, &c. : 
WOM. 5 ce so¥ o. SS 
Half- Sole Sgt Sl him’ We ae, @ wee ee 
OOP 6 te ier tse 2 @ 
To India, China, and Japan: — 
Yearly. . « era ee ee 
ee ee eee 
Ouarterig .. ws os Tee 


CHARGES FOR ADVERTISEMENTS. 


Three Lines in Column 2s. 6d. 9d. per Line after. 
= --& 


d. 

One Eighth Page, or Quarter Column o18 6 

Quarter Page, or {ielfa Column ..... 115 O 

Fislt'@ Page, ora Colum . «1. 60 6 3 5 0 

ONE INE Sig sey og Gk Siar, SOs oy er 6 0 
Money Orders guypile to MACMILLAN & CO. 

OFF __ OFFICE: 29 BEDFORD STREET, ae, Sennen, W.C. 


Weakened nergy 
Horsford’s Acid Phosphate. 


This preparation supplies the phosphates 
required for the performance of the several 
functions of the body, and acts as a nutri- 
ment to the cerebral and nervous systems. 
Its value in the restoration of weakened 
energy is wonderful. Agreeable to the 





taste. 


Dr. Epwin B. Woop, M.R.C.S. and L.R.C.P., 
Surgery, 123 Holoway Head, Birmingham, says :— 
“T have tried it in extreme nervous debility, with 
very good results. I speak with great confidence of. 
its good effects, and mean to continue its use.” 


Descriptive pamphlet post free on application to 


Rumford Chemical Works, _ Providence, RI, U.S.A. 


BEWARE OF SUBSTITUTES AND 
IMITATIONS. 


MINERALOGY AND GEOLOGY. 


Mr. HENSON, 97 ReGent STREET, Lonpon (late 277 Strand), in- 
vites inspection of some EXCEEDINGLY CHOICE CORNISH MINE- 
RALS, consisting of CALCITES From THE CELEBRATED HERODSFOOT 
MINE, REDRUTHITE, IRIDESCENT FAHLERZ, GOETHITE, 
and LARGE CRYSTALS of CASSITERITE 

From CUMBERLAND: FINE EXAMPLES of the VERY INTER- 
ESTING ‘* BUTTERFLY” TWIN CRYSTALS OF CALCITE. 
WITHERITES, GREEN AND OTHER FLUORS. 

RHABDOPHANE, SCOVELLITE, FORESITE, EPISTILBITE, 
THORITE. FINE SERIES OF POLISHED AGATES. 

Specimens sent on Approval. 
COLLECTIONS for STUDENTS, PROSPECTORS, and MUSEUMS. 
LESSONS GIVEN IN MINERALOGY. BLOWPIPE CASES AND 
APPARATUS. GEM STONES. Catalogues Free. 


SAMUEL HENSON, 97 Regent Street, London, W. 
(A FEW DOORS FROM ST. JAMES’S HALL.) 
Estatlished 1840. 
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NORTH BRITISH AGRICULTURIST, 


the chief Agricultural Journalin Scotland, circulates extensivelyamong 
Landowners, Farmers, Resident Agents,and others interested in the 
management of land throughout the United Kingdom. 
The AGRICULTURIST is published everyWednesdayafternoon intime 
forthe Evening Mails, and contains Reports of all theprincipal Britishand 


Irish Markets of the week. 
ThespecialattentionofL and Agentsisdirected totheAGRICULTURIS1 


as one ofthe best existing papersfor Advertising Farms tobe Letand Estates 


for Sale. 

Advertisers addressing themselves to Farmers will find the AGRICUL- 
TURIST a first-class medium for reaching that Class. 

Price 3¢. By post 3}¢. Annual Subscription, payable inadvance. r4s. 








Otfices—377 High Street, Edinburgh, and 145 Queen Victoria Street, 
London, E.C. Money Orders payable to C. and R. ANDERSON. 
THE ENTOMOLOGIST’S MONTHLY 


MAGAZINE. 


Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations. 


Condused bd C. G. Barrett, J. Ww. DovcGtas, W. W. Fow.er, M.A. 
, R. McLacutan, F.R.S., E. Sau 'NDERS, F.L.S., and 
H. T. STAINTON, F.R.S 


This Magazine, commenced in 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 


the British Isles. 
Subscription—Six Shilli ings per Volume, post free. The volumes com- 


mence with the June number in each year. ‘ 
Vols. I. to 1X. ros. each to purchasers of complete sets: the succeeding 


volumes may be had separately or together, at 7s. each. 


London: GURNEY & JACKSON (Mr. Van Voorst’ssuccessors), 
1 Paternoster Row. 


N.B.—Communications, &c., should be sent to the Editors at the above 
address. 


POPULAR MICROSCOPE SLIDES, for 


EVENING EXHIB sesrtctgga = rge us Pol: urizing, Brilliant Opaque, 
r r Dozer roscope ccessories, Object-Cases, 


Re yui sites.—HI NRA EBB AG E, 344 Caledonian Road, 


LANTERN NOVELTIES. 


Post free, i2s. od. 





Twelve Geological Transparencies of the Isle of Mull. 


Four Petrological Photo-Microcraphs of a Basaltic Dyke, showing the 
cooling from edge to centre. Post free, 4s. 6d. 


EDWARD WARD, F.R.M.S., 
249 OXFORD STREET, MANCHESTER. 


BEST BLACK INK KNOWN. 
DRAPER’S INK (DICHROIC). 


DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 


Writing becomesa pleasure when this Inkis used. Ithas been adopted in 
the principal Banks, Public Offices, bane | Railway Companies throughout 
Ireland 

It writes almostinstantly full Black. |Flows easily fromthe Pen. 
Does not corrode Steel Pens. Blotting-paper may be applied atthe 
Is cleanly to use, andnotliableto Blot.! moment of writing. 


Can be obtained in London, through Messrs. Barctay & Sons, Farring- 
don Street; W. Epwarps, Old Change; F. Newpery & Sons, Newgate 
Street ; and to be had of all Stationers. 


BEWLEY & DRAPER (Limited), Dublin. 





JOHN J. GRIFFIN & SONS, 


CHEMICAL & PHILOSOPHICAL APPARATUS. 


NOW READY, 






llustrated Classified and Descriptiz 
CATALOGUE of CHEMICAL APPARATUS, 
Royal 2vo, 113 pp., lu tec th nearly 600 Woedcuts, 
é z, | Post free 


22 GARRICK STREET, COVENT GARDEN, 


LONDON, W.C. 











> RA LEY tis 


Mathematica! Instrument Manufacturer to H.M. Government, Council of 
India, Scienceand Art Department, Admiralty, &c. 


Mathematical, Booming, and Surveying Instruments 
of Every Description, 


Of the Highest Quality and Finish, atthe most Moderate Prices. 
Illustrated Price List Post Free. 


W. F. S. obtained the only Medal in the Great Exhibition of 1862 fc: 
Excellence of Construction of Mathematical Instruments, and the only 
Gotp MEDAL in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal. Architects’ Exhibition, 1886. 


Address:—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 
















THE PROVIDENCE 
MILLS SPINNING 
,, COMPANY, BRAD- 

% FORD, YORKS, gua- 
rantee the full weight of 


Their Wools and Silks 
are not weighted with 
heavy dyes or chemicals ; 
but are all of THE 
BEST QUALITY and 
PURE FAST DYE 
Ladies! write for the 
Samples (which may be 
kept without charge), 
and you will at once see 
the advantage of buying 
direct from the Spinners. 
Any quantity sold, and 
Carriage Paid on Orders 
of 10s. and upwards. 


} 
: RY 










The Providence Mills Spinning Co., 
Bradford, Yorks. 


Please name ‘* NATURE.” 
GOLD MEDAL, HEALTH EXHIBITION, LONDON. 


NCEP’ S$ 
FOR INFANTS, f 








EXTRACT FROM 1] PRIVATE LETTER. 


t was very delicate; our medical adviser ordered your Food 
The result in a short time was wonderful ; the little fellow grew strong and 
fat, and is now in a thriving condition—in fact, ‘the flower of the flock.’” 


BENGER’S FOOD is sold in Tins, at 1/6, 26, and 5/-, by Chemists, &c., 
Everywhere, or Free by Parcels Post, from 


MOTTERSHEAD & CO., 7 Exchange Street, and 
Otter Works, Manchester. 


MADE WITH BOILING WATER, 


EPPS’‘S 


CRATEFUL—COMFORTING 


COCOA 


MADE WITH BOILING MILK, 








AN 
ai 09] INFALLIBLE 
REMEDY 
For BAD LEGS, BAD BREASTS, OLD WOUNDS, SORES and 
ULCERS. If effectually rubbed on the Neck and Chest, it cures 
SORE THROATS, BRONCHITIS, COUGHS and COLDS; and for 
GOUT, RHEUMATISM, and all Skin Diseases it is unequalled, 














| 
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— MESSRS. MACMILLAN & CO.’S NEW BOOKS. 


THE SWISS CONFEDERATION. By Sir Francis Ortiwe_t Apams, K.C.M.G., 
C.B., late Her Majesty’s Envoy Extraordinary and Minister Plenipotentiary at Bern, and C. D. CUNNINGHAM. 8vo, 14s. 

A TEXT-BOOK OF PATHOLOGY, SYSTEMATIC AND PRACTICAL. 
3y D. J. HAMILTON, M.B., F.R.C.S.E., F.R.S.E., Professor of Pathological Anatomy, University of Aberdeen. With 
Numerous Illustrations, Vol. I., 8vo, 255. 


PUBLISHED FOR THE SMITHSONIAN INSTITUTION, WASHINGTON, U.S. OF AMERICA. 
A TABLE OF SPECIFIC GRAVITY FOR SOLIDS AND LIQUIDS. (Con- 


stants of Nature: Part I.) New Edition, Revised and Enlarged. By FRANK WIGGLESWORTH CLARKE, Chief 
Chemist, U.S. Geological Survey. 8vo, 12s. 6d. 
A NEW BOOK BY MR. FRANCIS GALTON. 

NATURAL INHERITANCE. By Francis Gatton, Author of ‘ English Men 
of Science: their Nature and Nurture,” ‘‘ Inquiries & Human Faculty and its Development,” &c. With Illustrations 
and Diagrams. 8vo, 9s. 

THE SCIENTIFIC PAPERS OF THE LATE THOMAS ANDREWS, M.D., 
F.R.S., Vice-President and Professor of Chemistry, Queen’s College, Belfast. With a Memoir by P. G. TAIT, M.A., 
Sec. R.S.E., and A. CRUM BROWN, M.D., F.R.S., Professors in the University of Edinburgh. 8vo, 18s. 

POPULAR LECTURES AND ADDRESSES. By Str Witiiam THomson, 
LL.D., F.R.S., F.R.S.E., &c., Professor of Natural Philosophy in the University of Glas =g0™ and Fellow of St. Peter’s 
College, Cambridge. In 3vols. WithIIlustrations. Crown 8vo. (Nature Series.) Vol. I., Constitution of Matter. 6s. 


MICROSCOPICAL PHYSIOGRAPHY OF THE ROCK- MAKING MINE. 
RALS: AN AID TO THE MICROSCOPICAL STUDY OF ROCKS. By H. ROSENBUSCH. Translated and 
Abridged for Use in Schools and Colleges. By JOSEPH P. IDDINGS. Illustrated by 121 Woodcuts and 26 Photo- 
micrographs. 8vo, 245. 

A TREATISE ON CHEMISTRY. By Str Henry E. Roscoe, F.R.S., 
sometime Professor of Chemistry in Owens College, Manchester, and C. SCHORLEMMER, F.R.S., Professor of 
Chemistry in the Victoria University, Owens College, Manchester. With Illustrations, 8vo. 


Vols. I. and II.—Inorganic Chemistry. Vol. II., Part IIl.—Metals. New and thoroughly Revi 
Vol. I.—The Non-Metallic Elements. New and thoroughly Edition, 18s. 
Revised Edition, 21s. Vol. I1l.—Organic Chemistry. Parts I. and II., 21s. each. 
Vol. II., Part I.—Metals. 18s. Part III., 18s. Part IV., 21s. Part V. (Fust Ready). 


ELEMENTARY SYNTHETIC GEOMETRY OF THE POINT, LINE 
AND CIRCLE IN THE PLANE, By N. F. DUPUIS, M.A., F.R.S.C., Professor of Pure Mathematics in the 
University of Queen’s College, Kingston, Canada. Globe 8vo, 45. 62. 

MR. J. R. GREEN’S SHORT HISTORY OF THE ENGLISH PEOPLE, WITH ANALYSIS. 

A SHORT HISTORY OF THE ENGLISH PEOPLE. By Joun RicHarp 
GREEN, M.A., LL.D., late Honorary Fellow of Jesus College, Oxford. With Coloured Maps, Genealogical Tables, and 
Chronological Annals, 147th Thousand. Crown 8vo. : 

*.* In Four Parts. Part I. 607-1265. Part III. 1540-1660. 
Part II. 1265-1540. Part IV. 1660-1873 
The corresponding portion of Mr. Tait’s Analysis being bound up with each. The price of each part is 3s, Parts I. and II 
are ready. Parts III. and IV. shortly. 


THE HOUSEHOLD HISTORY OF THE UNITED STATES. I 


EDWARD EGGLESTON. With Numerous Illustrations and Maps. 4to, 12s. 


id 
a 


Vols, I. and II., with Portraits, Now Ready, Crown 8vo, Price 2s. 6d. each. 


ENGLISH MEN OF ACTION. 
GENERAL GORDON. By Colonel Sir Witt1am BUTLER. 


The Spectator says :—‘* This is beyond all question the best of the narratives of the career of General Gordon that have yet 
been published.” 
HENRY THE FIFTH. By the Rev. A. J. Ciurcn. 

The Scotsman says :—‘‘ No page lacks interest ; and whether the book is regarded as a biographical sketch or as a chaptet 
in English military history, it is equally attractive. This series of books promises to be as successful as the ‘ English Men o 
Letters’ series.” 

The St. Yames’s Gazette says :—‘‘ The incidents in Henry’s life are clearly related, the account of the battle of Agincourt 
is masterly, and the style is eminently readable.” 

The Volumes to follow are :— 


LIVINGSTONE. By Mr. THoMAs HUGHEs. [Zn April, 
LORD LAWRENCE. By Sir RIcHarD TEMPLE. [72 May. 
WELLINGTON. By Mr. GEORGE Hooper. [Zn Fune. 


*,” Other Volumes are in the press or in preparation. 





MACMILLAN & CO., LONDON. 
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NEW, RARE, AND INTERESTING ‘MICROSCOPIC OBJECTS. 


Trans. Section of Lamprey, through Region wed Ov. ary, aiGaage, 

Intestines, &c.—Stained, very Fine * 
Fluke from Liver of Sheep—Stained one 
Pollen and Reproductive ‘ rgans of Scarlet Lychnis— Opaque 


Ree 


Parasite of Flying Fox, Nycteribia ... a 
Engravings on Glass by the late Mr. Wess : Lord’ s Pray er Engraved 
in the yoyo part of Square Inch.. e pe 3 
Lord’s Prayer Engraved in the yyhoa pa art of S$; us are Inch eee 7 
Lord’s Prayer Engraved i in the syin5 part of Square Inch —Sc aie 
Equal to that of raga Bible and arene 14 Times in One 
Square Inch 


12 
Very Beautiful Group. of Eggs of "V arious Butterflies Moths and 
Insects ° 10 


CLASSIFIED LIST OF 40, 000 FIRST- CLASS OBJECTS, ILLUSTRATED CATALOGUE OF MICROSCOPES. 


. a. 
Trans. Section of Tentacle of Sea Anemone 
Japan Moth, Adela viridel!a—Opaque 
Male Vapourer Moth, Orgyia antiqua os 
Antheridia and Archegonia of Moss, Sphagnum—on One Slide” 
Section through Eye of Tadpole 
| Five Typical Examples of "Blood from Man, Bird, Fish, » Snake, and 
| Frog—on One Slide ose 
Crane Fly, Tipula oleracea .. 
Polycistina, moving in Fluid—for Polariscope 
| Tracheal System of Silkworm 
| Syenite from Cleopatra’s Obelisk—for Polariscope 
Large Group of Various Flower Seeds—Opaque ... 


~NNnm nw 2 
° ©cooana: 


NReHe eNO 
onoaod 


Either of the above sent Post Free on application to 


W. WATSON & SONS, 313 HIGH HOLBORN, LONDON, W.C. 


OPTICIANS TO HER MAJESTY’S GOVERNMENT, ESTABLISHED 1837. 
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Most PerFect 

EFFICIENT & OAFE | 
Ti INSTANTANEOUS 
E 7\?|WATER 
jp HEATER 


It is entirely Automatic-o 
_ reguiring absolutely no 
attention. Hot Water can 
be drawn at any hour day or 
i might by Si imply turning a lap 
It si UP, plies any Nu smber of 
7 hroon ns at any distance fren one another: 
iT 1s INEXPENSIVE, ECONOMICAL 
INITS CONSUMPTION OF GAS 


THOROUGHLY SAFER QUITE FREE FROM Noxious VAPOURS 
WRITE FOR FULL PARTICULARS To 


|, BRAITHWAITE & SON, Engineers, Kendal. 
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‘CROSSLEY’S 
aU ee 
© “OTTO” 
_GAGAS-ENGIN E. 
OVER 27,000 SOLD. 
2-MAN TO 100 H.P. INDICATED. 





» CLAY AND Sons, Limrrep, at 7 and 8 Bread Street Hill, 
MACMILLAN AND Co., at the dffice, 112 Fourth Avenue, New York.—Tuurspay, March 21, 1889. 





Memaen SO GOOD.” 


BROWN & POLSON'S 
CORN FLOUR 


Is a Household Requisite of Constant 
Utility 
For the NURSERY, the FAMILY 
TABLE, and the SICK-ROOM. 








NOTE.—First Produced and designated 
CORN FLOUR by BROWN & POLSON 
in 1856. Not till some time afterwards 
was any other Corn Flour anywhere heard 
of, and none has now an equal claim to 
the public confidence. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


** To the solid ground 


Of Nature trusts the mind which builds for aye.’ 





5] 


—WoRDSWORTH. 








No. 1013, VOL. 39.] 


AY, MARCH 28, 


1889. [PRICE 15 CENTS. 





Registered as a Newspaper at the General Post Office.] 


[All Rights are Reserved. 





ELECTRIC LANTERNS, 


Double-fronted, made entirely of Brass, 











For Diagram and Spectrum Work, 
415 155. 

As made for Oxford University. hil jmewrren «co 

es ee TT ! igen ] 
ELECTRIC MICROSCOPES. jy) 

SCIENTIFIC AND PHYSICAL 

APPARATUS 
OF EVERY DESCRIPTION, 
New Catalogue, 144 pp., 6d. ~ 


OPTICAL LANTERNS 


AND SPECIAL APPARATUS FOR PROJECTION. 
New Illustrated Catalogue, 6d. 


LANTERN SLIDES 
OF ASTRONOMY, GEOLOGY, PHYSIOLOGY, 
&c., *c. 

Catalogue, 3d. 
NEWTON & CO., 
Manufacturing Jpticians to the Queen and 
the Government. Agents by Appoint. 
ment to the Science and Art Depart nent. 


3 FLEET STREET, LONDON. 


THE CAMBRIOGE SCIENTIFIC INSTRUMENT COMPANY, 


ST. TIBB’S ROW, CAMBRIDGE. 
Now Ready, Vol. X., Parts I. and II. 
Price to Subscribers 21s. per Yearly Volume, post free. 


THE JOURNAL OF PHYSIOLOGY. 


Edited, with the Co-operation in England of Prof.W. RUTHERFORD, 












F.R.S., of Edinburgh, Prof. J. BURDON-SANDERSON, F.R.S., 


of Oxford ; and in America of Prof. H. P. BOWDITCH, of Boston ; 
Prof. H. NEWELL MARTIN, F.R.S., of Baltimore; Prof. H. C. 
WOOD, of Philadelphia, 


By MICHAEL FOSTER, M.D., F.R.S. 


SEIS MOGRAPHS 
From the Designs of Prof. J. A. EWING. 
A fully-illustrated Description will be sent on application. 


A DESGRIPTIVE LIST 
ANTHROPOMETRIC APPARATUS, 


CONSISTING OF 
INSTRUMENTS FOR MEASURING AND TESTING THE CHIEF 
PHYSICAL CHARACTERISTICS OF THE HUMAN BODY. 
Designed under the direction of Mr. FRANCIS GALTON, and 
Manufactured and Sold by 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 


. TIBB’S ROW, CAMBRIDGF, ENGLAND. 





BROWNING’S SPECTROSCOPES. 


\ 


IT OWHATLY , 


Nongon 





The New Spectroscope, with Micrometric Scale, may be used 
for showing any of the leading experiments in Spectrum Analysis ; 
the Fraunhofer Lines ; the Lines in the Spectra of the Metals, 
and the Alkaline Earths and Alkalies ; the Spectra of Gases ; 
and the Rain-bands. It can also be used as a Micro-Spectro- 
scope, and the position of the Bands in any Spectrum can be 
noted by the aid of the Micrometer. Price, complete in Case, 
£3 10s. 

lilustrated Catalogue of Spectroscopes, Post Free. 


HOW TO WORK WITH THE SPECTRO- 


SCOPE. By JOHN BROWNING. Bound in Cloth, 15. 6d. post free. 


JOHN BROWNING, 
63 STRAND, LONDON, W.C. _ 
'S COMPANION. 


TRAVELLER 
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ANEROID BAROMETER with Altitude Scale, COMPASS with Patent 
Dial, and THERMOMETER having Fahrenheit and Centigrade Scale. 
Price 5 to 8 Guineas. 

Illustrated Price Lists Posted Free to all Parts of the World. 


NEGRETTI AND ZAMBRA, 
Screntiric INSTRUMENT MAKERS TO THE QUEEN, 
LBORN VIADUCT. 
Branches:—4s CORNHILL; 122 REGENT STREET, 
Photographers at the CRYSTAL PALACE, | 
N. & Z.’s Large Illustrated Catalogue, r200 Engravings, Price 5s. 6d. 
Telephone No. 6583. Telegraphic Address, ‘‘ Negretti, London. 
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ST. THOMAS’S HOSPITAL MEDICAL 
SCHOOL, 


ALBERT EMBANKMENT, LONDON, S.E. 


The SUMMER SESSION will commence on MAY 1. Students enter- 
ing in the Summer are eligible to compete for the Science Scholarships of 125 
Guineas and £60 awarded in October. 

There are numerous Prizes and Scholarships, and all Appointments are 
open to Students, without extra charge. 

Special Classes for the Examinations of the U niversity of London are 
held throughout the year. A Register of approved lodgings, and of private 
families receiving Students to reside, is kept in the Secretary's Office. 

Prospectus and all particulars may be obtained from the Medical 


Secretary, Mr. G. RENDLE. 
E. NETTLESHIP, Dean. 


THE LONDON HOSPITAL MEDICAL 
COLLEGE. 


The SUMMER SESSION will COMMENCE 
May tr. 

The Hospital, which is the largest general Hospital in the Kingdom, con- 
tains nearly 800 beds. all in constant use. ‘here are wards for accidents, 
surgical and medical cases, diseases of women and children, and ophthalmic 
cases. Special departments for diseases of the eye, ear, throat, skin, and 
teeth, and for cancer, tumours, diseases of the bladder, piles, and fistula. 


on WEDNESDAY, 


Number of in-patients last year, 8268; out-patients, 101,548; accidents, 
76. 

9769 
Surgical operations daily. . 
ApPpoInTMENTS. — Resident Accoucheur, House Physicians, House 

Surgeons. Forty of these Appointments are made Annually. Numerous 


Dressers, Clinical Clerks, Post-mortem Clerks, and Maternity Assistants are 
appointed every Three Months All Appointments are Free. Holders of 
Resident Appointments are also provided Free Board. The New College 
Buildings are now complete, and afford more than double the former 
accommodation. 

SCHOLARSHIPS AND Prizes.—Twenty Scholarships and Prizes are given 
Annually. Students entering in May are eligible to compete for the Four 
Entrance Scholarships in September. Luncheons or Dinners, at Moderate 
Charges, can be obtained in the Students’ Club. 

The London Hospital is new in direct communication with all parts of the 
Metropolis. ‘The Metropolitan District and other Railways have Stations 
within a Minute’s Walk of the Hospital and College. 

For further Information apply Personally or by Letter to 


MUNRO SCOTT, Warden. 
Mile End, E. 


GUY’S HOSPITAL MEDICAL SCHOOL. 
The SUMMER SESSION commences on WEDNESDAY, MAY 1. 
The Hospital contains 695 Beds, of which 500 are in constant occupation. 

There are Wards for Obstetric and Ophthalmic cases, and other special De- 

partments. Special Ciasses are held in the Hospital tor Students preparing 

for the Examinations of the University of London, and other Higher 

Examinations. 

APPOINTMENTS. — All Hospital Appointments are made strictly in 
accordance with the merits of the Candidates, and without extra payment. 

ENTRANCE SCHOLARSHIPS.—Two Open Scholarships in Arts, one 
of the Value of 100 Guineas, open to Candidates under 20 Years of Age ; and 
one of 50 Guineas, open to Candidates under 25 Years of Age. Two Open 
Scholarships in Science, one of the Value of 125 Guineas, and another of 50 
Guineas, open to Candidates under 25 Years of Age. 

PRIZES are awarded to ante in their various years, amounting in 
the aggregate to more than £ x During the past year additional accom 
modation bas been afforded in ihe PHYSIOLUGICAL and PATHO- 
LOGICAL Departments, and a Laboratory has been provided fur the 
study of BACTERIOLOGY. 

There is a STUDENTS’ CLUB in the Hospital, containing a Dining 
Room, Reading Rcoms, and a large Gymnasium. 








DENTAL SC HOOL. —A Dental School is attached to the Hospital, 
which affords to Students all the instruction required for a License in Dental 
Surgery. 


COLLEGE.—A Residential College is in course of erection upon a site 
immediately contiguous to the Hospital, to accommodate about Fifty 
Students in addition to the Resident Staff of the Hospital. 

For Prospectus and further information apply to the Dean, Dr. Perry, 
Guy’s Hospital, Lordon, S.E 


QUEEN’S COLLEGE (FOR LADIES), 
43 AND 45 HARLEY STREET, W. 
Instruction in Practical ~ Analytical Chemistry is given in the CHE- 
MICAL LABORATORY, by Dr. H. Forster Morey. 
There will be a Special Class for Ladies engaged in TEACHING 
CHEMISTRY, beginning on SATURDAY, MAY 4, at 10 a.m. 
For Particulars apply to the Lapy REsIDENT. 


“STOCKPORT TECHNICAL SCHOOL. 


The Committee will require TEACHERS of the following Subjects for 
the ensuing Session :— 
Applied ¢ Reataes Chemical Philosophy, and Mathematics. 
Chemistry and Physics. 
Dyeing. ‘ 
Art and Design. 
Applications, stating Terms, and accompanied by Testimonials, 
made, not later than the 3rd prox., to 
F. R. ROBINSON, 
43 St. Petersgate, Stockport. 


to be 








LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHAM, 


Who last week sent to his subscribers Anurza curvicornis, with sketch and 
description. He also sent out Corethra, Pandorina morum, Floscularia, 
Proales parasita, Trout Fry, Clathrulina elegans, Limnias ceratophylli, 
Melicerta ringens, Stephanoceros, Stentors, Volvox globator ; also Amoeba, 
— Vorticella, Crayfish, and other Specimens for Biological Laboratory 
wor 

Weekly announcements will be made in this place of Organisms T. B. 
is supplying. 

Specimen Tube, One Shilling, post free. 
Twenty-six Tubes in Course of Six Months for Subscription of £1 15., 
or Twelve Tubes for tos. 6d. 

_ Portfolio of Drawings, Eleven Parts, rs. seach. 


~ VICTORIA UNIVERSITY. 


THE YORKSHIRE COLLEGE, SESS. 
The THIRD TERM begins WEDNESDAY, APRIL 


will be taken for most of the Classes. 
Prospectus free from the SECRETARY. 


BIOLOGY (UNIVERSITY OF LONDON 
CURRICULUM). 


STUDENTS can enter at ANY TIME to the LECTURES and 
PRACTICAL CLASSES in preparation for the Prelim. Sci. Exam. and 
Intermed. Science Exam. under Prof. LANKESTER and Mr. OLIVER, 
at University College, Lcendon. SPECIAL COURSES begin in the First 
Week of October, Last Week of January, Last Week of March, and First 
Week of May. 

Students desiring to join should communicate with Prof. LANKESTER, 
at the College, at least a Week in advance of entry, or with the SECRETARY, 
University College, London. 


UNIVERSITY COLLEGE, LONDON. 
FACULTY OF MEDICINE. 


The Classes re-commence on MAY 1, and are so arranged as to afford 
a convenient opportunity for Students to commence their Medical Course. 

Full information may be obtained from the Office of the College, Gower 
Street, W.C. 





New Entries 





MARCUS BECK, M.S., M.B., Dean of the 
Faculty of Medicine. 
J. M. HORSBURGH, M.A., Secretary. 


MINERALOGY AND GEOLOGY. 


Mr. HENSON, 097 REGENT STREET, Lonpon (late 277 Strand), in- 
vites inspection of some EXCEEDINGLY CHOICE CORNISH MINE- 
RALS, consisting of CALCITES rrom THE CELEBRATED HERODSFOOT 
MINE, REDRUTHITE, IRIDESCENT FAHLERZ, GUETHITE, 
and LARGE cRrYSTALS of CASSITERITE 

From CUMBERLAND: FINE EXAMPLES of the VERY INTER- 
ESTING * BUTTERFLY” TWIN teeny OF CALCITE. 
WITHERITES, GREEN AND OTHER FLUORS. 

RHABDOPHANE, SCOVELLITE, FORESITE, EPISTILBITE, 
THORITE. FINE SERIES OF POLISHED AGATES. 

Specimens sent on Approval. 
COLLECTIONS for STUDENTS, PROSPECTORS, and MUSEUMS. 
LESSONS GIVEN IN MINERALOGY. BLOWPIPE CASES AND 
APPARATUS. GEM STONES. Catalogues Free. 


SAMUEL HENSON, 97 Regent Street, London, W. 
(A FEW DOORS FROM ST. JAMES’S HALL.) 
Established 1840. 


GEOLOGICAL COLLECTIONS. 


Comprising Fossils, Minerals,and Rocks, labelled with Name, Locality 
and Geological Position, in Mahogany Cabinets. 100 Specimens, 25s. ; 
2coditto, sos. The best value obtainable. 

Micre-Sections of Rocks in great variety. Cabinets, Glass-topped Boxes, 
and other Geological Requisites. 


THOMAS D. RUSSELL, 
PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET, LONDON, E.C. 





~ MINERALOGY AND GEOLOGY. 


SPECIAL AND TYPICAL COLLECTIONS FOR STUDENTS, 
LECTURERS, AND MUSEUMS. 


EVERY oar): ay FOR PRACTICAL wees CABINETS. 
‘ASES, APPARATUS OF ALL K 


The rem. Stock in England of Rocks, , 1 
Minerals, Fossils. 
New Catalogues and Lists now ready, Free, of 


JAMES R. GREGORY, 


88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 


5 LSU ROMEO TI 





»E. 


\M, 
and 
aria, 
vylli, 
eba, 
tory 
r. B. 


and 
and 
first 
first 
ER, 
LRY, 


ax 
. 


ford 


wer 


vis 
in- 
VE- 


rE, 


tR- 
TE. 


TE, 


{S. 
ND 


lity 





March 28, 1889] NATURE CIXxv 


MESSRS. MACMILLAN & COS NEW BOOKS. 


THE SWISS CONFEDERATION. By Sir Francis Ortiwe.t Apams, K.C.M.G., 
C.B., late Her Majesty’s Envoy Extraordinary and Minister Plenipotentiary at Bern, and C. D. CUNNINGHAM. 8vo, 145. 

A TEXT-BOOK OF PATHOLOGY, SYSTEMATIC AND PRACTICAL. 
By D. J. HAMILTON, M.B., F.R.C.S.E., F.R.S.E., Professor of Pathological Anatomy, University of Aberdeen. With 
Numerous Illustrations, Vol. I., 8vo, 25s. 


PUBLISHED FOR THE SMITHSONIAN INSTITUTION, WASHINGTON, U.S. OF AMERICA. 
A TABLE OF SPECIFIC GRAVITY FOR SOLIDS AND LIQUIDS. (Con- 


stants of Nature: Part I.) New Edition, Revised and Enlarged. By FRANK WIGGLESWORTH CLARKE, Chief 
Chemist, U.S. Geological Survey. 8vo, 12s. 6d. 














A NEW BOOK BY MR. FRANCIS GALTON. 

NATURAL INHERITANCE. By Francis Gatton, Author of ‘ English Men 
of Science: their Nature and Nurture,” ‘‘ Inquiries into Human Faculty and its Development,” &c. With Illustrations 
and Diagrams. 8vo, 9s. 

THE SCIENTIFIC PAPERS OF THE LATE THOMAS ANDREWS, M.D., 
F.R S., Vice-President and Professor of Chemistry, Queen’s College, Belfast. With a Memoir by P. G. TAIT, M.A., 
Sec. R.S.E., and A. CRUM BROWN, M.D., F.R.S., Professors in the University of Edinburgh, 8vo, 18s. 

POPULAR LECTURES AND ADDRESSES. By Sir Wut1am Tuomson, 
LL.D., F.R.S., F.R.S.E., &c., Professor of Natural Philosophy in the University of Glasgow, and Fellow of St. Peter’s 
College, Cambridge. In 3vols. WithIIlustrations. Crown 8vo. (Nature Series.) Vol. I., Constitution of Matter. 6s. 

MICROSCOPICAL PHYSIOGRAPHY OF THE ROCK-MAKING MINE- 
RALS: AN AID TO THE MICROSCOPICAL STUDY OF ROCKS. By H. ROSENBUSCH. Translated and 
Abridged for Use in Schools and Colleges. By JOSEPH P. IDDINGS. [Illustrated by 121 Woodcuts and 26 Photo- 
micrographs. 8vo, 245. 

A TREATISE ON CHEMISTRY. By Sir Henry E. Roscogr, F.R.S., 
sometime Professor of Chemistry in Owens College, Manchester, and C. SCHORLEMMER, F.R.S., Professor of 
Chemistry in the Victoria University, Owens College, Manchester. With Illustrations, 8vo. 


Vols. I. and II.—Inorganic Chemistry. Vol. II., Part IIl.—Metals. New and thoroughly Revised 
Vol. I.—The Non-Metallic Elements. New and thoroughly Edition, 18s. 

Revised Edition, 21s. Vol. III.—Organic Chemistry. Parts I, and II., 215. each. 

Vol. II., Part I.—Metals. 18s. Part III., 18s. Part IV., 21s. Part V., 18s. [Mext Week. 


ELEMENTARY SYNTHETIC GEOMETRY OF THE POINT, LINE 
AND CIRCLE IN THE PLANE. By N. F. DUPUIS, M.A., F.R.S.C., Professor of Pure Mathematics in the 
University of Queen’s College, Kingston, Canada. Globe 8vo, 4s. 6d. 

MR. J. R. GREEN’S SHORT HISTORY OF THE ENGLISH PEOPLE, WITH ANALYSIS. 


A SHORT HISTORY OF THE ENGLISH PEOPLE. By Joun RicHarp 
GREEN, M.A., LL.D., late Honorary Fellow of Jesus College, Oxford. With Coloured Maps, Genealogical Tables, and 
Chronological Annals. 148th Thousand. Crown 8vo. 8s. 6d. 

*.* In Four Parts. Part I. 607-1265. Part III, 1540-1660. 
Part II. 1265-1540. Part IV. 1660-1873. 
The corresponding portion of Mr. Tait’s Analysis being bound up with each. The price of each part is 3s. Parts I, and II. 
are ready. Parts III. and IV. shortly. 


THE HOUSEHOLD HISTORY OF THE UNITED STATES. By 


EDWARD EGGLESTON. With Numerous Illustrations and Maps. 4to, 12s. 


Vols, I., II., and III., with Portraits, Now Ready, Crown 8vo, Price 2s. 6d. each. 


ENGLISH MEN OF ACTION. 
GENERAL GORDON. By Colonel Sir Witi1am But er. 


The Sfectator says :—** This is beyond all question the best of the narratives of the career of General Gordon that have yet 
been published.” 
HENRY THE FIFTH. By the Rev. A. J. Cuurcn. 

The Scotsman says :—‘‘ No page lacks interest ; and whether the book is regarded as a biographical sketch or as a chapter 
n English military history, it is equally attractive. This series of books promises to be as successful as the ‘English Men of 
Letters ’ series.” 

The St. Yames’s Gazette says :—‘‘ The incidents in Henry’s life are clearly related, the account of the battle of Agincourt 
is masterly, and the style is eminently readable.” 
LIVINGSTONE. By Mr. Tuomas Hucues. 


The Volumes to follow are :— 
LORD LAWRENCE. By Sir RIcHARD TEMPLE. [7x May. 
WELLINGTON. By Mr. GEorGE Hooper. [Jn Fune. 
*,* Other Volumes are in the press or in preparation. 
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Now Ready, Large Post 8vo, Cloth, Price 5s. 


STELLAR EVOLUTION 
AND ITS RELATIONS TO GEOLOGICAL TIME. 
By JAMES CROLL, LL.D., F.RS., 


Author of “Climate and Time,” ‘ Climate and Cosmology, 


CONTENTS. 
The Impact Theory of Stellar Evolution. 


PART I. 


” 


‘* Philosophy of Theism,” &c. 


PART 11.—Evidence in Support of the Theory from the Age of the Sun’s Heat. 
PART I11I.—Evidence in Support of the icamtie from the Pre-Nebular Condition of the Universe. 
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SOLE MAKER: 


JAMES J. 


WATKIN 
ANEROID BAROMETER. 


THE NEW PATENT 
Wholesale Manufacturer of 


All kinds of Meteorological Instruments, &c., 
8, 9, &10 Hatton Garden, London, B.C. | 


Just Published, 


SCIENTIFIC TRANSACTIONS OF THE 
ROYAL DUBLIN SOCIETY. 
Vol. IV. (Series 11.), No. 2. 


Ti. G. S. Brapy and Dr. Atrrep M. Norman.—‘ Monograph of 
Marine and Fresh-water Ostracoda of the North Atlantic and North-West 
Europe.” Section I., Podocopa. 16 Plates, 4to, Boards, 12s. 

The Same, No. 3. 

Dr. O. Borppiker.—“ Observations of the Planet Jupiter at Birr Castle, 
Parsonstown.” 7 Plates, 4to, 3s. 

The Same, No. 4. 

A. A. Rampaut.—‘‘New Determination of the Latitude of Dunsink 
Observatory.”” 4to, 18. 

London, April 1889. 


London: WILLIAMS & NORGATE. 


Now Ready, 8vo, Illustrated with Plates and Woodcuts, Price One Shilling. 


THE SANITARY ANNUAL 
RECORD OF SANITARY SCIENCE, 18809. 


Devoted to a Retrospect of Inventions and Research relating to Preventive 
Medicine, Sanitary Engineering, Fire Prevention, Dairy Sanitation, and 
Milk Scarlatina, suggesting, in connection with the latter, the appointment 
of a Royal Commission, &c. 


WILLIAMS & NORGATE, London and Edinburgh. 


On the rst of every Month. 


JOURNAL OF BOTANY, 


BRITISH AND FOREIGN. 
Edited by James Britten, F.L.S., British Museum. 


Contents :—Original Articles by leading Botanists.—Extracts, and | 


Notices of Books and Memoirs.—Articles in Journals.—Botanical News.— 
Proceedingsof Societies. 
Price rs. 34. Subscription forOne Year, payable in advance, 12s. 


London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. 


London: EDWARD STANF ORD, 26 ands “" ; Cockspur Street, Charing Cross, S.W. 
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THE ANEROID OF THE FUTURE.” ! 
Further Particulars on Application. 


| accurate, guaranteed by the maker, and has been 


one, thus giving a much more open scale, combined with 
| described as 


| through an aperture which circle is to be used. The 
| Aneroid is also made in one or two other forms, and 


WATKIN, R.A., the Inventor of the famous Ran 


Finder, is made with three Circles of Fi 
Aneroid with three concentric circles of scales, 


indicator, which is attached to the movement 
with or without an Altitude Scale. 


| greater length of range. 


“CLARENDON PRESS SCIENTIFIC WORKS 


1 8vo, Half-Morocco, 36s. 
THE FIRST vol UME OF “ANNALS OF BOTANY.” 


ANNALS OF BOTANY, Vol. I., containing Parts I. to 
IV. Edited by I. BAYLEY BAL FOUR, M.A.. M. D. F.R.S.; S. H. 
VINES, D.Sc., F.R.S.; and W. G. FARLOW, M. D., Harvard, 
U.S.A. With Notes and Papers by Sir J. D. Hooker, Prof. F.O. Bower, 
Prof. MARSHALL Warp, Prof. BAYLEY BALFour, Mr. W. GarpINER, 
and other well-known Botanists. Illustrated with many Plates. Reviews 
and Notices. Necrology for 1887, and Record of Current Literature. 

Subscribers who have received the Parts as they appeared can obtain 
cases for binding Vol. 1. through any Bookseller. 
Royal 8vo, Paper Covers, with Twelve Plates, 145. 


ANNALS OF BOTANY, Vol. II., No. VII., containing 
Articles by D. H. Camrpe Lw. G. Murrayand L.A. BoopLe, SELMAR 
ScHONLAND, T. Jonnston, H. N. Riptey, M. M. Harroc, H. 
Marsuatt Warp; and Notes by W. G. Fartow, S. H. VINES, and 
J. B. FARMER, 

NEW VOLUME OF “ANNALS OF BOTANY.” 
Just Published, Royal 8vo, Paper Covers, with Plates, 11s. 6d. 

ANNALS OF BOTANY, Vol. III. No. IX. Edited by 
Profs. BAYLEY BALrour, VINES, and FarLtow. Containing Papers by 
Kinco Miyane, E. J. LowE and Colonel Jones, Dr. M. C. Cooke and 
GrorGE Masser, C. A. BARBER, EpwarD ScHUNCK; and Notes by 
R. Turnsuut, E. J. Lowe, G. Murray and L. A. Boop te, J. B. 
Farmer, and F. W. OLiver. 

NEW EDITION OF PROF. CLERK MAXWELL’S * ELEMENTARY 

ELECTRICITY.’ 
Just Ready, Second Edition, 8vo, Cloth, 7s. 6d. 

AN ELEMENTARY TREATISE ON ELECTRI- 
CITY. By J. CLERK MAXWELL, M.A., F.R.S., late Professor o 
Experimental Physics, Cambridge. Edited by Ww. GARNETT, M.A. 
Principal of the Durham College of Science, Newcastle-on-Tyne. 

A NEW CLASS-BOOK OF CHEMISTRY. 
Just Published, Crown 8vo, Cloth, 4s. 6d. 

A CLASS-BOOK OF ELEMENTARY CHEMISTRY. 
By W. W. FISHER, M.A., F.C.S., Demonstrator of Chemistry, late 
Fellow of Corpus Christi College, Oxford. 


“The book is of sterling value, and will be welcomed by the teacher of 


elementary chemistry as a guide to his students which he will have pleasure 
and full confidence in placing in theirhands. The volume is well got up, and 
the facts included are clearly described in a concise and readable —— _ 
ature. 
Full Clarendon Press Catalogues free on application. 
London: HENRY FROWDE, 
Clarendon Press Warehouse, Amen Corner, E.C. 
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SUBSCRIPTIONS TO “NATURE.” 
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To India, China, and Japan : os 
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Quarterly .... 8 6 


CHARGES “FOR ADVERTISEMENTS. 


Thiee Lines in Column 2s. 6¢. 9d. per Line ae. 
& 


d. 
One Eighth Page, or Quarter Column ... 0 18 6 
Quarter Page, or Halfa Column ..... 115 0 
Fiala Page, ora Columm .. . 22.24 3 5 <6 
Whole Page .... Sa eee 6 0 





Money Orders ae to MACMILLAN & CO. 
OFFICE : 29 BEDFORD STREET, STRAND, W.C. 


Biary of Societies. 


LonpDoNn. 
THURSDAY, Marcu 2 

Royat Society, at 4.30.—The Structural Semmasin of the Mineral 
Matters in Sedimentary and Crystalline Pearls: vr. G. Harley, F.R.S. 
On the Descending Degenerations which follow Lesions of the Gyrus 
marginalis and Gyrus fornicatus in Monkeys; with an Introduction by 
Prof. Schafer, F.R.S.: rance.—Report on Certain ‘Ternary 
Alloys ; I. Alioys of Lead, “Tin, and Zinc: Dr. C. R. A. Wright, F.R.S., 
and C. Thompson.—The Diurnal Variation of Terrestrial Magnetism : 
Prof Schuster, F.R.S.—On the Conditions for E ffective Scour in Drain- 
Pipes of Circular Section: Prof. Hennessy, F.R.S 

CuemicaL Society, at 8.—Anniversary Meeting. —Election of Office- 
Bearers and Council. 

SaniTArY INSTITUTE, at 5.—House Sanitation from a Householder’s Point 
of View: Prof. W. H. Corfield 


FRIDAY, MARCH 20. 
Society oF ArTs, at 8.—The Progress of the Railways and Trade of 
India: Sir Juland Danvers, K.C.S,1. 
Roya INsTITUTION, at 9.—Yeast : A. Gordon Salamon. 


SATURDAY, Marcu 30. 
Rovat INSTITUTION, at 3.—Experimental ~~ (Polarization ; Wave 
Theory): Right Hon. Lord Rayleigh, F.R.S 


MONDAY, Aprit 1. 
Society oF ARTs, at 8, —Instruments for the Measurement of Radiant Heat : 
Boy: Sy F.R.S. 
Society oF CHEMICAL INDUsTRY, at 8.—The Action of Water on Lead: 
Dr. P. F. Frankland.—Economy of Pure Caustic Soda : Messrs. Cross and 
3evan. 
Rovat INSTITUTION, at 5.—General Monthly Meeting. 


TUESDAY, Apri. 2. 

ZooOLoGIcAL SociETy, at 8.30.—On Steatornis caripensis: W. K. Parker, 
F.R.S.—Preliminary Notes on the Characters and Synonymy of the 
Different Species of Otter; Oldfield Thomas.—A Contribution to the 
History of Eocene Siluroid Fishes: E. T. Newton.—Note on Buck 
landium diluvii, Konig, a Siluroid Fish from the London Clay of Sheppey : 
A. Smith-Woodward. 

Society or ARTS, at 8.—The Argentine Republic: F. K. Smythies. 

InstTiITUTION oF CiviL ENGINEERS, at 8.—The District Distribution of 
Steam in the United States: Dr. Charles E. Emery. (Discussion. )— 
Armour for Ships: Sir Nathanie! Barnaby, K.C.B. 

Rovat INSTITUTION. at 3.—Before and after Darwin; II., Evolution : 
Prof. George John Romanes, F.R.S 

University CottecE BroLtocicat Society, at 5.—The Physiological 

Basis of Heredity: Miss Williams. 


WEDNESDAY, Apri. 3. 

GEOLOGICAL SOCIETY, at 7.30.—Special General Meeting.—At 8 :—The 
Elvans and Volcanic Rocks of Dartmoor: Worth.—On some 
Polyzoa from the Inferior Oolite of Shipton Gorge, Dorset: E. A. 
Walford.—The Basalts of Eugeniacrinidé a: F, A. Bather. 

Society oF ARTS, at 8.—Fruit-growing for Profit in the Open Air in 
England : W. Paul. 

ENTOMOLOGICAL SOCIETY, at 7. 

THURSDAY, Aprit 4. 

Rovat Society, at 4.30. 

LINNEAN Society. at 8.—On Myxomycetes: A. Lister.—On Helcion pel- 
lucidum : R. J. Harvey Gibson.—On the Deep-Water Fauna of Forth of 


Clyde: W. E. Hoyle. 
FRIDAY, Apriu 5. 

Gero.oaists’ ASSOCIATION, at 7.30. ~A Visit to the Volcanoes of Italy 
(with Lantern and other Illustrations): Prof. J. F. Blake. : 
INSTITUTION OF CiviL ENGINEERS, at 7.30.—Moulding and Casting 

Cylinders for Marine Engines: R. J. Durley. 


SATURDAY, Aprriu 6. 
Rovat InstTiTuTi0Nn,\ at 3.—Experimental Optics (Polarization; Wave 
Theory): Right Hon. oe Rayleigh, F.R.S. 
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— UakenedEnerey 
Horsford’s Acid Phosphate. 


This preparation supplies the phosphates 
required for the performance of the several 
functions of the body, and acts as a nutri- 
ment to the cerebral and nervous systems. 
Its value in the restoration of weakened 
energy is wonderful. Agreeable to the 
taste. 


Dr. Epwin B. Woop, M.R.C.S. and L.R.C.P., 
Surgery, 123 Holoway Head, Birmingham, says :— 
“T have tried it in extreme nervous debility, with 
very good results. I speak with great confidence of 
its good effects, and mean to continue its use,” 


Descriptive pamphlet post free on application to 


Rumford Chemical Works, Providence, R.I., U.S.A. 


BEWARE OF SUBSTITUTES AND 
IMITATIONS. 


SCIENTIFIC APPARATUS & MATERIALS, 
PHOTO DRY PLATES, LENSES, CAMERAS, 
SENSITIZED PAPER, &c., &c. 

ELECTRIC BELLS, INDICATORS 
WIRES, BATTERIES, COILS, INDUCTION MACHINES, 
And every New Invention soon as Ready. 


Telescopes, Microscopes, and New Patent Aneroid 
Barometers, &e. 


Buy of the Actual Makers, and save all Intermediate Profits. 


Send for our Illustrated Catalogues of any Section before Purchasing. 





Goop TrabE TERMS FoR CHEMISTS AND OPTICIANS, 


DALE & Co., Ltd. (Henry J. Dale, Manager), 


26 LUDGATE HILL, E.C. 


MOORE BROS. 


ARE PREPARING 
A New List of Prices of Osteological and other Specimens, 


including Zoological, Anatomical, and other Models. | The List is expected 
to be ready early in March, and will be sent on receipt of Three Stamps. 


MoonRtkE B ROS., 
Osteologists, &c., 
49 HARDMAN STREET, LIVERPOOL. 
SPECIAL LisT OF BiRDs’ EGGS ON APPLICATION, 


Bxcellent Copies of the actual, nal, natural Handwriting also 
of Drawings, Music, even of elaborate Sketches, Pro- 
grammes, Plans (up to Double-Elephantsize), Shorthand, and 
Type-Writingare easily, quickly, andcheaply produced bythe 


AUTOCOPYIST 


Very fluid ink, used with ordinary pen and paper. Auto-Circulars resemble 











written letters. Used at the House of Lords, &c. 


AUTOCOPYIST DEPT. (A.£.T.Co., La.), 
London Wall, London, and 52 Princess Street, Manchester. 
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Now Ready, 


BRAIN 


A JOURNAL OF NEUROLOGY. 


Part XLIV., 


Price 3s. 6d. 


Edited for the Neurological Society of London by A. DE WATTEVILLE. 


CONTENTS. 
ORIGINAL 


Heat-Centres in Man. By Isaac Ott, M.D., 

Hallucinations. and the Subjec tive Sensations of the Sane. 
luke, M.D., F.R.C.P. 

On a Connection between Epilepsy and Errors of Ocular Refraction. By 
Joseph Wiglesworth, M.D (L ond.), M.R.C.P., and Thomas H. 
Bickerton, M.RCS., M.R.C 

Xerostor mis a (Dry Mouth). By W. 

Ihe iP ileptic Paroxysm. (Supplementary Paragraph.) 
M.D., F.R.S. (Edin.). 


ARTICLES :— 


Easton, Pennsylvania, U.S. 
By D. Hack 


B Hadden, M.D. Lond., F.R.C I 
By James Oliver, 


Cuitnicat Cases :- 


A Case of Ataxia Paraplegia, with Autopsy. By Charles Le Dana, A.M., 
M.D. (New York). 

Case of Epilepsy, in which there are Periods of Automatism of a very well- 
marked Nature. By Dr. Geo. H. Savage, Bethlem Royal Hospital. 

Locomotor Ataxia of at least Five Years’ Duration, &c By Henry 


Handford, M.D, M.R.C.f 


A Case of Cerebral Tumour, apparently the Direct Result of a Cranial 
Injury. By William Dudley, M.B 

A Case of Tabetic Arthropathy. By F. St. John Bullen. 

A Case of Amnesia with Post-mortem Appearances. By F. St. John | 
Bullen. | 


Ruxton, M.B. 
History and with Few 
~ 2 


Neuritis of the Median Nerve. By William L. 
A Case of Tumour ] - Brain with a Long 
Symptoms. By V - Hadden, M.D., F. K.-C 


Criticat Dicest :— 


Brain and Eye.—The Pupil. By James Anderson. 


Reviews AND Norices or Books 
Mercier on the Nervous System and _- Mind. 
Dynamics of the ae Organism. By James Ross 
Lagrange : Physiolo. les Exercices du Corps. By C. V. Poore, M.D. 
Bramwell on Seorecenel al Tumours. By Hale White, } ALD. 


ABSTRACTS OF BRITISH AND FOREIGN JOURNALS :— 


Current Nerve Anatomy and Physiology. By Alex. Hill, M.D. 

I'rzebinski on the Action 
Cells—Heusser on a Case of 
Cerebri. By E. Birt 

Eppinger on Miliary Aneurisms of the Cerebral Vessels. By F. 
sullen. 

Haig on Headaches, Fits, and Mental Depression, due to the Abnormal 
Uric-Acid Elmminations—Shore on the Morphology of the Vagus 
Nerve. By Ww. L. Symes. 

Ball on Traumatic Aphasia relieved by the Removal of a Blood-« 
the Cerebrum. By T. W. White, M.D. 

Hoffmann on ‘letany—Oppenheim on Railway Spina. 

. 


Lymphosarcoma of the Hypophysis 


St. John 


By H.C. 


‘Tweedy, 


MACMILLAN & CO., LONDON. 


MACMILLAN’S MAGAZINE, 


No. 354, FOR APRIL, PRICE Is., CONTAINS— 
1.—MAROONED. By W. CLark RussELt. 
2.—LEIGH HUNT. By Georce Saintspury. 

-—AN ENGLISHMAN IN BERLIN. 

4-—THE CUP AND THE CRITIC. Py | H. Artuur KENNEDY. 
5.—A TURKISH DEMOCRAT. By C. J. Cornisu. 

6.—THE GREAT DOG-SlL PERSTITION 

7-—THE YOUNG SULPICIUS. By Tuomas Hopck1n. 
8.—THE STUDY OF FIELD-NAMES. By S. O. Apvpy. 


MACMILLAN & CO., LONDON. 
Profusely Illustrated, Price 6¢., by Post 8d. 
THE 
ENGLISH ILLUSTRATED MAGAZINE 
For APRIL contains— 


—“*REVERIE.” After F. Perrin. (/vontispiece.) 


I 

2.—A JACOBITE’S EXILE. By ALGerRNon CHaRLEs SWINBURNE. 
3—ON TWO SHORES By Witt1am Sime. With Illustrations. 
4-—THE BETTER MAN. ByAr THUR PATERSON. 


of Various Hardening Methods upon Ganglion | 


Chapters XVI.—XVIII. | 


} 


| light, fitted with a new form of 
| powerful Oxyhydrogen 


| 
| 


A Treatise on the 


| Microscope Attach- FS 
| ment for \ 


clot from | 


| 
| 
} 
| 


5.—A SUBURBAN GARDEN. By J. E. Hopncsox, R.A. With | 
Illustrations. 

6.—ALAIN CHARTIER. By B. M. Cuoumetey. } 

7-—A HUNTING WE WILL GO. By Henry Fietvinc. With | 


Illustrations by HuGcu Tuomson. 
8.—HOW “THE CRAYTURE ”" GOT ON 

ARCHIBALI a 
9.—SAN'1’ ILARIO. 


MACMILLAN & CO., 


THE STRENGTH. By 
“By F. Marion Crawrorp. 
LONDON. 


Now Ready, Price 1s. Post Free. 


THE THEORY OF THE TIDES. 


A New and Extensive Investigation of the Kinetic 
Conditions. 


By JAMES NOLAN, F.G.S.A. 

DULAU & CO., 37 Soho Square, W. 

ey 
RECORD 


London: 


SEISMOGRAPH 


(GRAY—MILNE). 
STANDARD ELECTRIC INSTRUMENTS 
(SIR WILLIAM THOMSON’S). 
For Price and all Particulars apply to Maker, 


JAMES WHITE, Optician, 
29 SAUCHIEHALL STREET, GLAS 


GILCHRIST LANTERNS 


CHEMICAL & ELECTRICAL EXPERIMENTS. 


As used by Wm. Lant Carventer, Esq., B.A., and Prof. Fornes, 
Free Trade Hall, Manchester, before 5000 people. 

Hughes’s Patent Rotary Direct Nicol Prism Polariscope. 
Triple Combination Optical Patent Pamphengos gives 12-!eer 
Lantern for Electric or Lime Pictwes. B. J. MALpEN Esq. 
compares it to. the Limelight, 





GOW. 
























42 108. 

The Docwra Triple. Finest 
Instrument in the World. 
Prize Medal, Highest Award, 
Photographic 
Exhibition. 

Biunials. 
Elegant Brass 
Fronts, com- 
plete Outfits, 
Gas-bag, &c. 

415 155. 


Microscope with Hizh- « 
est-class ae te 
showing Eye of Fly 18 
feet in diameter. 


adapting to 
any Lantern. 
New pattern 
47 15s. and 












60,000 Slides. 300 Lecture Sets, Price 1s. each. Science Lectures. &c. 
ditto Pamphlets, 4¢. 


Illustrated c atalogue, 300 pages, 1s. ; Postage, 4a.; 


'W.C. HUGHES, Patentee, Inventor, and Specialist, 


Brewster House, Mortimer Road, Kingsland, London, N. 


Inventor of the Giant aghnaes ype, Optical and Physical Apparatus of 
the Highest Class. 


RICHARD ANDERSON & CO., 


Suecessors to SANDERSON & CO. (Established 1852). 
Patronized by H.M. the QUEEN. Contractors to A.M. Government 
Manufacturers and Irectors of every description of 






ELECTRIC BELLS, 

SPEAKING-TUBES, <vc, &o., 

CHURCH-SPIRES AND CHIMNEY-SHAFTS 
REPAIRED. 


EIGHT FIRST-CLASS PRIZE MEDALS. 
Price-Lists Post Free. 


22 Kirkgate Buildings, Huddersfield. 
LEADENHALL -, 101 LEADENHALL STREET, 


Telegrams—“‘ TONNERRE LONDON.” 
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PERKEN, SON, & RAYMENT. “OPTIMUS.” 


Established 1852. DISCOUNTS to TRADE ONLY. Catalogue Free. 


“OPTIMUS” 
DETECTIVE CAMERA, 











ig. «a With shutter, giving exposure from yh of a 
ie |i second. Exact Focussing Ensured. Appears 
Rs |i like leather-covered despatch box 

— ; |! Price, including three Double Dark Slides, 
iSS | {|} with “Optimus” Rapid View Lens, work- 
if ; ing 2 ae tee eee ate tee ane 4&5 tos. 
{o- | Ditto, with ‘* Optimus” Rapid Rectilinear, 


’ working BO sm : 0s «ss so» 66 6s 

||! ae" Ditto, with “Optimus” Rapid Euryscope, 
a working FG ccc. ase sce cee ane 7 75. 
**Extra " DoublesDark Slides, each 8s. 6d. 


99 HATTON GARDEN, LONDON, E.C. 







P 


ENLARGING 
APPARATUS. 


Russian Iron Body, 3- 
wick Refulgent Lamp, 
Compound Condenser, 
Mahogany Camera Front, 
Long-extension Bellows, 
Rack and Pinion Adjust- 
ment, so that Operator's 
own Lens may be used. 
75/- 87/6 110/- 
sinch. 6inch. 7 inch, 





160/- 285/- 450, 
8inch. roinch. 12 inch. 





HEA RVE WW 


a PEAKE, 


6 CHARING CROSS ROAD, W.C., 
MAKERS OF WIMSHURST MACHINES ALL SIZES. 


List of S choot Apparatus approved by the SCIENCE and ART DEPARTMENT, Free on Application. 


ww ee oer 


ee STANLEY | 


Mathematical Instrument Manufacturer to H.M. Government, Council of 
India, Scienceand Art Department, Admiralty, &c. 
Mathematical, Drawing, and Surveying Instruments 
of Every Description, 

Of the Highest Quality and Finish, atthe most Moderate Prices. 
Illustrated Price List Post Free. 

W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
Gotp MepAL in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal. Architects’ Exhibition, 1886 

Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 

























THE PROVIDENCE 
MILLS SPINNING 
COMPANY, BRAD- 
tj, FORD, YORKS, gua- 
Prantee the full weight of 

B16 ounces to the pound. 


BEST QUALITY and 
PURE FAST DYE. 
Ladies! write for the 
Samples (which may be 
kept without charge), 
and you will at once see 

A . ~/, the advantage of buying 

” i ee a W direct Srom the Spinners. 
Pr ~ Any quantity sold, and 


ps 
ee By we Carriage Paid on Orders 


? Sey, of 10s. and upwards. 
CRIS 2 tae 


The Providence Mills Spinning Co., 


Bradford, Yorks. 
Please name **NATURE.” 


LANTERN NOVELTIES. 


Twelve Geological Transparencies of the Isle of Mul]. Post free, 12s. gd- 








Four Petrological Photo-Microcraphs of a Basaltic Dyke, showing the 
cooling from edge to centre. Post free, 45. 6d. 


EDWARD WARD, F.R.M.S., 
249 OXFORD STREET, MANCHESTER. 


THIS 


HOLLOWAYS PILLS |Faaeaee 


Is unequalled in the Cure of all Disorders of the LIVER, 
STOMACH, KIDNEYS AND BOWELS. A Great PURI- 
FIER of the BLOOD; a Powerful Invigorator of the 
System, if suffering from WEAKNESS AND DEBILITY, 
and is unequalled in Complaints incidental to Females. 











! 


JOHN J. GRIFFIN & SONS, 


CHEMICAL & PHILOSOPHICAL APPARATUS. 


NOW READY, 
lllustrated Classified and Descriptive 


| CATALOGUE of CHEMICAL APPARATUS, 


Royal 8vo, 113 pp., Illustrated with nearly 600 Wocdcuts, 
6d., Post free. 


22 GARRICK STREET, COVENT GARDEN, 
LONDON, W.C. 


F. H. BUTLER, M.A.0xon., A-R.S.Mines, &e. 
NATURAL HISTORY AGENCY, 
148 BROMPTON ROAD, LONDON, 8.W., 


NEAR THE BRITISH NATURAL HISTORY MUSEUM. 


Among Specimens recently added to stock are excellent examples of 
Tonalite, Dunite, Norite, Limburgite, Olivine-Gabbro, Ditrwite, Kersantite, 
Nepheline Phonolite, Nosean Phonolite, Leucite-Tephrite, and Melilite- 
Basalt ; well crystallized Albites, a selection of Minerals from Cumberland 
and Cornwall. including new Pseudomorphs; and a fine series of Chalk 
Polyzoa and Carboniferous Crinoids. A large assortment of Micro-slips and 
Cover-glasses always on hand. Rocks and Minerals cut and polished on the 
premises. 





MADE WITH BOILING “WATER, 


EPPS’S 


CRATEFUL—COMFORTING 


COCOA 


| MADE WITH BOILING MILK. 





| NORTH BRITISH AGRICULTURIST, 
the chief Agricultural Journalin Scotland, circulates extensively among 
Landowners, Farmers, Resident Agents,and others interested in the 
management of land throughout the United Kingdom. 

The AGRICULTURISTis published everyWednesdayafternoon intime 
forthe Evening Mails, and contains Reports of all theprincipal British and 
Irish Markets of the week. 

Thespecialattention of Land Agentsisdirected totheAGRICULTURIS1 
as one ofthe best existing papersfor Advertising Farms tobe Letand Estates 
for Sale. 

Advertisers addressing themselves to Farmers will find the AGRICUL- 
TURIST a first-class medium for reaching that Class. 

Price 3¢. By post 34¢. Annual Subscription, payable inadvance, 14s. 

Otfices—377 High Street, Edinburgh, and 145 Queen Victoria Street, 





London, E.C. Money Orders payableto C, and R. ANDERSON. 
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Fry’sPure 


CONCENTRATED 


SOLUBLE. 





Be process, rence Sea 
EASILY DIGESTED. ( O CO ‘ ; | Sete 
ECONOMICAL. Sey | 


Prepared by a New and Special Process, securing extreme Solubility | 
and developing the Finest Flavour of the Cocoa. 


TESTIMONIALS. 


Str CHARLES A, CAMERON, M.D.—‘‘I have never tasted A. T. Masters, L.S.A., R.C.S. Eng.—‘*I have given 
Cocoa that I liked so well. It is especially adapted to those your Pure Concentrated Cocoa a fair trial. It is by far 
whose digestive organs are weak, and I strongly recommend it | the best I have ever taken. It is readily soluble, has a 
as a substitute for tea for young persons.” pleasant flavour, and is easily digested. I have recom- 

mended it to several of my patients, who are equally 





pleased with it.” 





Dr. N. C. Wuyte, Coroner for the City of Dublin.— 
There are innumerable varieties of Cocoa, but to my mind ALFRED CresPi, M.D.—The Concentrated Cocoa is 
inc ¢ lw e 2S is ‘ry’s yy Sa 7 ° ‘ Ge sae 
incomparably the best is Fry's Pure Concentrated Cocoa. | excellent; . its flavour, solubility, and wholesomeness leave 
I have been using it myself for some time with manifest nothing to be desired. I heartily recommend it.” 
advantage.” 








W. H. R. StTanLey, M.D.—‘‘I consider it a very rich, Extract from the LANCE7.—‘‘ Pure, free from added 


delicious Cocoa. It is highly concentrated, and therefore | starch and sugar, not too rich, and very soluble; in fact, its 
economical as a family food. It is the drink par excellence for | description agrees exactly with its composition. We wish we 
children, and gives no trouble in making.” could say as much for every article of food.” 


This choice preparation of Cocoa makes a delicious beverage for Breakfast or Supper. Being exceedingly 
nutritious, easily digested and assimilated, it forms a valuable food for Invalids and Children. 





HALF A TEA-SPOONFUL IS SUFFICIENT TO MAKE A CUP OF MOST DELICIOUS ‘COCOA 





e2@ TO SECURE THIS ARTICLE ASK FOR 


FRY’S PURE CONCENTRATED COCOA. 


38 PRIZE MEDALS AWARDED TO 


J. §. FRY & SONS, BRISTOL, LONDON, & SYDNEY, N.5.W. 


MAKERS aa THE one AND PRINCE OF WALES. 














Printed by Ricwaxp C AND Sons, Limirep, at 2 Bread Street! Hill, Queen Victoria Street, in the ~~ of L ondon, and ‘Published by 
een LILLAN AND Co., at the Office, 112 Fourth pe we, New York.—Tuurspay, March 28, 1889. 
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WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


‘** To the solid ground 
Of Nature trusts the mind which builds for aye.”—WoRDSWORTH. 








No. 1014, VOL. 39.] 


THURSDAY, APRIL 4, 1889. 


[PRICE 15 CENTS. 











Registered as a Newspaper at the General Post Office.] 
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THE NEW PATENT 


WATKIN "on BAROMETER. 


This wonderful In- 
strument, the invention 
of Major WATKIN, 
R.A., is made with 
three Circles of Figures 
instead of ome, thus 
giving amuch more open 
scale, combined with 
greater length of range. 





has been correctly de- 
scribed as the 


Future.” 





J, J. HICKS, 
8,9, & 10 
Hatton Garden, 
London, E.C. 





It is marvellouslyaccu- | 
rate and sensitive, and | 


**Aneroid of the | 


BROWNING’S SPECTROSCOPES. 
feEit 





| The New Spectroscope, with Micrometric Scale, may be used 

for showing any of the leading experiments in Spectrum Analysis ; 
| the Fraunhofer Lines ; the Lines in the Spectra of the Metals, 
and the Alkaline Earths and Alkalies ; the Spectra of Gases ; 
and the Rain-bands. It can also be used as a Micro-Spectro- 
| scope, and the position of the Bands in any Spectrum can be 
noted by the aid of the Micrometer. Price, complete in Case, 
£3 10s. 

Lilustrated Catalogue of Spectroscopes, Post Free. 

HOW TO WORK WITH THE SPECTRO- 


SCOPE. By JOHN BROWNING. Bound in Cloth, rs. 6d. post free. 
JOHN BROWNING, 


63 STRAND, LONDON, W.C. 








R. & J. BECK’S 
NEW MICROSCOPE, 


“THE STAR.” 


PRICES. oa 
Stand, with 1-in. Ovbject- 
glass and 1 Eye-piece 220 


Stand, with t-in. and 4-in. 
Object-glasses... ... .. 3 3 O 


Stand, with 1 Eye-piece, 4-in. 
and }4-in. Object-glasses, 
Fine Adjustment, Iris Dia- 
phragm, Double Mirror, in 
Case ... ess) eee ans 


440 


Full Descriptive Pamphlet sent on 
Application to 


R. &J. BECK, 68 Cornhill London, E.C. 


GOLD MEDAL, 
International Inventions Exhibition, 1885. 





= . ¥ 











TRAVELLER'S COMPANION. 





ANEROID BAROMETER with Altitude Scale, COMPASS with Patent 
Dial, and THERMOMETER having Fahrenheit and Centigrade Scale. 
Price 5 to 8 Guineas. 

Illustrated Price Lists Posted Free to all Parts of the World. 


NEGRETTI AND ZAMBRA, 
Scientiric INSTRUMENT MAKERS TO THE QUEEN, 
LBORN VIADUCT. 
Branches:—45 CORNHILL; 122 REGENT STREET, 
Photographers at the CRYSTAL PALACE, 
N. & Z.’s Large Illustrated Catalogue, r200 Engravings, Price ss. 6d. 
Telephone No. 6583. Telegraphic Address, ** Negretti, London,” 
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ST. THOMAS’S HOSPITAL MEDICAL 
SCHOOL, 


ALBERT EMBANKMENT, LONDON, S.E. 

The SUMMER SESSION will commence on MAY Students enter- 
ing in the Summer are eligivle to compete for the Science Scholarshige of 125 
Guineas and £60 awarded in October. 

There are numerous Prizes and Scholarships, and all Appointments are 
open to Students, without extra charge. 

Special ¢ “won s for the Examinations of the Universi ity of London are 
held throughout the year. A Register of approved lodgings, and of private 
families re -* ing Students to reside, is kept in the Secretary's Office 

Prospectus and all particulars may be obtained from the Medical 


Secretary, Mr. G. RENDLE. 
E. NET rLESHIP, Dean. ; 
THE LONDON HOSPITAL MEDICAL 
COLLEGE. 


= SUMMER SESSION will COMMENCE 










on WEDNESDAY, 


rgest general Hospital in the Kingd m, con- 
nstant use. ‘lhere are wards for accid lents, 
, diseases of women and children, and ophthalmic 
its fo yr diseases of the eye, ear, throat, skin, and 
1ours, diseases of the bladder, piles, and fistula. 
out-patients, 101,548 ; accidents, 
















f in-patients last year, $268; 


Surgic al operations daily 
snt Accoucheur, House Physicians, House 
“Ap ypoin s are made Annually. Numerous 
t-mor —_ ‘lerks, and Maternity Assistants are 
All Appointments are Free. Holders of 
v.ded Free Board. The New College 
afford more than double the former 





e to compeie 
or Dinners, 





] 


ication with all parts of the | 
er Railw ays have Stations 


I c 
apply P Sone or ‘b Dy TL etter to 
MUNRO SCOTT, Warden. 





GUY’ S HOS PITAL MEDICAL | SCHOOL. 
UNIVERSITY OF LONDON PRELIMINARY SCIENTIFIC 
M.B. .) E XAMINATION, 


the su ts of the above Examinatior 
3 Winter and Summer + alec nn 


Instruction is given in 


GUY’S HOSPITAL duri 








for the whole Course is 10 Gu ;cas. The Classis not confined to Students 
of the Hospita 
For furtner partic ulars. : upp y to the Dean, Guy’s Hospital, S. bE 





CITY AND ‘GUILDS OF LONDON 
INSTITUTE. 








CENTRAL INSTITUTION. 

A Course of Six Lectv * raphy” will be give xy T 
BOLAS, Es.., F.C.S., on “WEDNESDAY EVENINGS, at 7.30, com- 
1.encing om MAY 8. 

J ectures 1 and ‘The Use of £ cial Light in Photography.” 

Lectures * Photo-mech al Printing Methods.” 

Lectures 5 aud 6.—“ Direct-contact Printing Methods.” 

Further Partic s, and Tickets for the Course, Price 5s., may be obtained 
on application e Dean, Central Institution, Exhibition Road, London, 
S.W. 


JOHN WATNEY, 1 Hon. S 
WALTER S. PRIDEAUX, § *°? °° 


(UNIVERSITY OF LONDON 
CURRICULUM). 


STUDENTS can enter at ANY TIME to the LECTURES and 
PkKACTICAL CLASSES in preparation for the Prelim. Sci. Exam. and 
Intermed. Science Exam. under Prof. LANKESTER and Mr. OLIVER, 
#t University College, Lendon. SPECIAL COURSES begin in the First 
Week of October, Last Week of January, Last Week of March, and First 
Week of May. 

Students desiring to join should communicate with Prof. LANKESTER, 
at the College, at least a Week in advance of entry, or with the SECKETA®rY, 
University College, London. 


UNIVERSITY COLLEGE, LONDON. 
FACULTY OF MEDICINE. 


The Classes re-commence on MAY 1, and are so arranged as to afford 
a convenient opportunity for Students to commence their Medical Course. 
Full information may be obtained from the Office of the College, Gower 


Street, W.C. 
MARCUS BECK, M.S.. M.B., Dean 
J. M. HORSBURGH, M.A., Secretary. 


BIOLOGY 





and Prizes are given | 


LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHAM, 
Wholast week sent to his subscribers Lophopus crystallinus, with sketch and 
description. He also sent out Corethra, Pandorina morum, Floscularia, 
Proales parasita, Trout Fry, Clathruiina elegans, Limnias ceratophylli, 
Melicerta ringens, Stephanoceros, Stentors, Volvox globator ; also Ameeba, 
Hydra, Vorticella, Crayfish, and other Specimens for Biological Laboratory 
work. 
Weekly announcements will be made in this place of Organisms T. B 
is supplying 
Specimen Tube, One Shilling, post free. 

Twenty Tubes in Course of Sia Months } for Subscription of 4% 15. 
te Tubes for sc rs. Od. 


or Twelz 





Portfolio of Drawings, Eleven Parts, ts. each. 





~ CIVIL SERVICE COMMISSION. | 
FORTHCOMING EXAMINATION. 
Assistant to the Seo tow of Chemistry at the Royal Military Academy, 
Woolwich (25- APRIL 2 
‘Lhe date “spe ified. is the Is test at which applications can be received. 
They mu made on Forms to be obtained, with particulars, from the 
Secretary, Civil Service Commission, London, S.W. 


MICROSCOPES and OBJECTS.— Thou. 


ands of Gorgeous Polarizing, Brilliant Opaque, and Interesting Slides, 5s. 
Doz zen. Microscopes, Accessories, Object-Cases, Mounting Requisites. 
—Hewnry Evwace, 344 Ca sledonian Road, London. 


F. H. BUTLER, M.A.Oxon., A.R.S.Mines, ke. 
NATURAL HISTORY AGENCY, 
148 BROMPTON ROAD, LONDON, &.W., 


NEAR THE BRITISH NATURAL HISTORY MUSEUM. 
COLLECTIONS FOR SCIENCE TEACHERS AND OTHERS 


and Fossils from 3s. a dozen, or 25s. the 








Rocks, Rock-forming Minerals, 








set of 1 Aa entire series of 130 specimens, as recommended by 
| the highest authoritie r the use of science teachers, can be supplied for 
27s. 6d. The *se specimens, being of good size, are well suited for exhibition 


Microscopic glass, glass- topp ed boxes, cabinets, labels, and 
ites for teachers and students always in stock. 


MINERALOGY AND GEOLOGY. 


Mr. HENSON, 97 Recent Street, Lonvon (late 277 Strand), in- 
vites inspection of seme EXCEEDINGLY CHOICE CORNISH MINE- 
RALS, consisting of CALCITES From THE CELEBRATED HERODSFOOT 
MINE, REDRUTHITE, IRIDESCENT FAHLERZ, GOETHITE, 
and LARGE CRYSTALS of CASSITERITE 

From CUMBERLAND: FINE EXAMPLES of the VERY INTER- 
ESTING ‘* BUTTERFLY” TWIN CRYSTALS OF CALCITE. 
WITHERITES, GREEN AND OTHER FLUORS. 

RHABDOPHANE, SCOVELLITE, FORESITE, EPISTILBITE, 
THORITE. FINE SERIES OF POLISHED AGATES. 

Specimens sent on Approval. 











COLLECTIONS for STUDENTS, PROSPECTORS, and MUSEUMS. 





LESSONS GIVEN IN MINERALOGY. BLOWPIPE CASES AND 
APPARATUS. GEM STONES. Catalogues Free. 
SAMUEL HENSON, 97 Regent Street, London, W. 

(A FEW DOORS FROM ST. JAMES’S HALL.) 

Established 1840. 


GEOLOGICAL COLLECTIONS. 


Comprising Fossils, Minerals,and Rocks, labelled with Name, Locality 
and Geological Position, in Mahogany Cabinets. 100 Specimens, 25s. ; 
2ooditto, 50s. The best value obtainable. 

Micre-Sections of Rocks in great variety. Cabinets, Glass-topped Boxes, 
and other Geological Requisites. 


THOMAS D. RUSSELL, 
PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET, LONDON, E.C. 


MINERALOGY AND GEOLOGY. 


SPECIAL — TYPICAL COLLECTIONS FOR STUDENTS, 
ECTURERS, AND MUSEUMS. 











| EVERY REQUISITE FOR PRACTICAL wee CABINETS, 


ASES, APPARATUS OF ALL KIND 
The cameel Stock in England of Rocks, 
Minerals, Fossils. 
New Catalogues and Lists now ready, Free, of 


JAMES R. GREGORY, 


88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. ee 
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Price 35. 6d. 


Now Ready, Part XLIV., 


BRAIN 


A JOURNAL OF NEUROLOGY 


Edited for the Neurological Society of London by A. DE WATTEVILLE. 


CoNnTENTs. 
ORIGINAL ARTICLES: — 


By Isaac Ott, M.D., Easton, Pennsylvania, U.S. 


Heat-Centres in Man. 
By D. Hack 


Hallucinations. and the Subjective Sensations of the Sane. 
a, FF 








Tuke, M.I F.R.C.P. 
On a Connect en Epilepsy and Errors of Ocular Refraction. B 
Joseph V esworth, M.D. % ond.), M.R.C. P, and Thomas H. 


Bickerton, M RC.S., M.R.C. 


Xerostor mia (Dry M yuth).. By W. 7: Hadden, M.D. Le » F.R.C P. 
The Epileptic Paroxysm. (Supplementary Paragraph.) By James Oliver, 
M.D., F. R.S. (Edin.). 


CLINICAL CASEs :— 

A Case of Ataxia Paraplegia, with Autopsy. 
M.D. (Ne <) 

Case of Ep ‘Ie T 
marked Na 

Locomotor Ataxia of rat lez ast Five ‘Yors™ Bens 
Handford, M.D., M.R.C.P. 

A Case of Cerebral Weanai apparently the Direct 
Injury. By William Dudley, M.B. 

A Case of Tabetic Arthropathy. By F. St. John Bullen. 

A Case of Amnesia with Post-mortem Appearances. By F. 
Bullen. 

Neuritis of the Median Nerve. Ry William L. Ruxton, M.B. 

A Case of Tumour of the Brain with a Long History and with Few 
Symptoms. By W. B. Hadden, M.D., F.R.C.P. 


By Charles Le Dana, A.M. 

















St. John 


CritTicaL DicEst :— 
Brain and Eye.—The Pupil. By James Anderson. 
REVIEWS AND Norices oF Books :— 
Mercier on the Nervous System and the Mind. 
uman Organism. By Jat 


A Treatise on the 


Ross 






F y es Ep es du Cor I Poore, M.D. 
Bramwell on Intracranial Tumours. By H sie W! ody } ALD. 


ALS -— 


TISH AND FoREIGN JouRN 












ABSTRACTS OF 






atomy and Physiology. By i 
Trzebinski on the Action of Various Harder 
Cells—Heusser on a Case of Lyinphosarcoma o 
Cerebri. By E Birt. 
Eppinger on Miliary Aneurisms of th 


Current Nerve 
: apo n Ganglion 


the Hypophysis 
By F. St. John 





e Cerebral Vessels. 






Bullen. L 

Haig on Headaches, Fits, and Mental Depression, to the Abnormal 
Uric-Acid Shore on the Morphology of the Vagus 
Nerve \. Symes. 


Aphasia relieved by the Removal of a Blood-clot from 


Ball on Tra tic 
the Cerebrum. By W. White, M.D. 

Hoffmann on Toase—On ypenheit mon Railway Spina. By H.C. Tweedy, 
M.D 


MACMILLAN & CO., LONDON. 


MACMILLAN’ Ss MAGAZINE, 
No. 354, FOR APRIL, PRICE Is., CONTAINS— 


z.—MAROONED. By W. Crark Russet. Chapters XVI.—XVIII. 
2—LEIGH HUNT. By GeorGE SAINTsBURY. 
3—AN ENGLISHMAN IN BERLIN. 


4.—THE CUP AND THE CRITIC. By 3 THUR KENNEDY. 


5.—-A TURKISH - MOCRAT. ByC. J.C aoa 


~] 





DOG-SUPERSTITION. 
By Tuomas HopckK1n. 
By S. O. Appy. 


THE GREAT 
.—THE YOUNG SULPICIUS. 
$.—THE STUDY OF FIELD-NAMES. 


MACMILLAN & CO., LONDON. 


lia iidaneni Price 6d., 
THE 
ENGLISH ILLUSTRATED MAGAZINE 


For APRIL contains— 


After F. Perrin. (/vontispiece.) 

2.—A JACOBI’ TE’S EXILE. By ALGERNON CHARLES SWINBURNE. 

3.—ON TWO SHORES By WILLIAM SIME. Wit h Illustrations, 

4-—THE BETTER MAN. By ArTHUR PATERSON ' 

5.—A SUBURBAN GARDEN. By J. E. sont on, R.A. With 
Illustrations. 

6.—ALAIN CHARTIER. By B. M. CHotmetes 

7.—A HUNTING WE WILL GO. By Henry 
Illustrations by HuGcu Tuomson. 

oe ‘THE CRAY TURE” GOT ON THE STRENGTH. By 
ARCHIBALD ForBE 
9 —SAN'l” ILARIO. By F. Marion Crawrorp.-] 


MACMILLAN & CO., LONDON, 


by Pos ‘ost S 


r—*REVERIE.” 


Fietvinc. With 


Result of a Cranial | 





INVENTIONS EXHIBITION—GOLD MEDAL AWARDED. 
ILLUSTRATED 


DENT’S  Carananen ot 
WATCHES. 


HIGH-CLASS 
WATCHES and CLOCKS at 
REDUCED PRICES, sent post 
free on application to E. DENT 
and Co., Makers to the Queen, 
61 STRAND, LONDON, W.C., 
or 4 ROYAL EXCHANGE, 


FRY’S 


Pure Concentrated 


COCOA 


MUSEUM GODEFFROY, HAMBURG. 

Thisgreat and well-known Zoological Collection having been purchased 
by Mr. DAMON (Weymouth), Directors of Museums and others are 
invited to select from its rich stores specimens not otherwise obtainable, 


BLASCHKA MODELS. 
Mr. DAMON, of Weymouth, Sole Agent for Great Britain, India, and 
British Colonies, ex Canada, and North America. Latest Catalogue, Price 6d. 


ELEGANT SCIENTIFIC PRESENT.— 
FACSIMILES of the celebrated DIAMONDS of the WORLD, 
White and Coloured (twenty-eight), wrought in Crystal Glass of great 
lustre. In handsome Morocco Case, with Descriptive Catalogue, Price 
£12 12s.—R. DAMON, F.G.S., Weymouth. 


PALZONTO- 




















Thirty-Eight 
Prize Medals 
awarded to the 
Firm 























FOSSILS, - MINERALS, 

LOGY. 

Abridged Catalogue sent of Specimens and Collections; also ot 
ZOOLOGY 


in all Departments, in spirits and dry. 


SHELLS. 
Large Collections. Special Lists for Purchasers of Genera and Species ; 
also, Geographical Sets. 


MADE WITH BOILING WATER, 


EPPS’S 


CRATEFUL—COMFORTING 


COCOA 


MADE WITH BOILING MILK, 


KNOWLEDGE. 
KNOWLEDGE for April contains Two 


Plates of Photographs of the Lick Observatory, and several Illustrated 
Articles. 


KNOWLEDGE—A Magazine of Science, 
simply worded and exactly described, contains the following Articles :-~ 

On the Dimensions of Molecules. By W. G. Woollcombe, M.A. 
‘The Transform ation of Saw-flies. By E. A. Butler. 
The Sun’s Motion in Space. _By Maxwell Hall. 
On the Feats of Calculating Boys. By R. A. Proctor. 
The Lick and other Mountain Observatories. By A, C. Ranyard. 
On British Bats. By A, J. Field 
The Face of the Sky for April. 
Whist and Chess. 
Reviews of Books and Correspondence. 


KNOWLEDGE—Published by W. H. 
ALLEN & CO., 13 Waterloo Place. To be had of all Booksellers. 
Price Sixpence. 
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SLARGEQ NEW NI NICOL PRISM POLARISCOPE FOR PROJECTION Sti ree 


For Particulars of PO LARISCOPES 
fand MICRO-POLARISCOPES for 
Screen Projection, LANTERN MI. 
CROSCOPES, OPTICAL and ELEC- 
TRIC LANTERNS, SLIDES, &c.,see 
| Catalogue, 4 Stamps. _ 


Scientific Apparatus s of every Descrip- 
tion for Colleges, Institutions, &c. 


N 
Ny 


Silver Medal Inventions Exhibition 1885. 


NEWTON & CO., 


_ Manufacturing Opticians to the Queen 
TTT ' ; V HMMM] and the Government, Agents by Ap- 
LULL ! Sa TTT HT THAT ANT pointment to the Science and Art Dept. 

i Mn ATA oe —_— 








Fvieet Street. Lonpon. 








Now Ready, 8vo, Illustrated with Plates ond Ww codeuts, Price One Shilling. Cheaper Issue. Now Ready. 


SCIENTIFIC THEOLOGY: 
THE SANITARY ANNUAL Spiritual Law in the Natural World. 


a | Essays towards the Development of Religious Truth on the Basis of Modern 


RECORD OF SANITARY SCIENCE, 1880. | Science. By THOMAS WALTER BARBER 


Crown 8vo, Cloth, Neat, 2s. 3¢. Post Free; Published at 35. 6d. 











Devoted to a Retrospect of Inventions and Research relating to Preventive | “‘ He is an earnest and vigorous thinker.” — The Christian World. 
Medicine, Sanitary Engineering, Fire Prevention, Dairy Sanitation, and | aN His tolerance is admirable.” —Knowledge. 
Milk Scarlatina, suggesting, in connection with the latter, the appointment ‘The book is instinct with the inquiring spirit of the age.” —7he Literar 
of a Koyal Commission, &c. | World. 
WILLIAMS & NORGATE, London and Edinburgh. | London: CHARLES HIGHAM, 27, Farringdon Street, E.C. 
Valuable ‘Works offered Cheap and Carriage Paid. H Just Published, with 378 Ilustrations, 8vo, Price 16s. 


NATURE: from the Commencement in 1869 to 1886. 


ComPLeTE SET. 34 Vols. Publishers’ Cloth, Fine Set, VERY SCARCE, £8 8s. 


SCHELLEN’S SPECTRUM ANALYSIS, Translated. 


A HAN D- BOOK 
Latest Epition, IntusTRaTED. 8vo, Cloth, New, 31s. 6d., for 12s. 
CHALLENGER EXPLORATION REPORTS of the CRYPTOGAMIC BOTANY. 


Scientific Results. Ittust. 6 Large Vols. Cloth, as New £15, for £8 8s. 
By A. W. BENNETT, M.A., B.Sc., F.L.S., 
TRANSACTIONS OF THE BOTANICAL SOCIETY Lecturer on Botany at St. Thomas's Hospital ; and 


OF EDINBURGH. CompLete Ser from the Commencement, 1841, 


to 1881. ItnusTRATED. 14 Vols. in rx. 8vo,- Half Calf. Fine Set. } GEORGE MURRAY, F.L.S., 
Privately Printed for MEMBERS ONLY. Scarce. £6 6s. Senior Assistant, Department of Botany, British Museum. 


WM. F. CLAY, Bookseller, 2 Teviot Place, Edinburgh. 


| _ *,* No general hand-book of Cryptogamic Botany has appeared in the 
} English language since ee s, published in 1857. The present volume 
Just Published, Fcap. 8vo, 3s. | will give descriptions of all the classes and more important orders of 


COSM IC EVOLUTION . Cryptogams, including all the more recent discoveries and observations. 


Being Speculations on the Origin of Our Environment. 





London: LONGMANS, GREEN, & CO. 


By E. A. RIDSDA LE, 8vo, Price 16s. 
Associate] of the Royal School of Mines. 
London: H. K. LEWIS, 136 Gower Street. | DISSOLUTION AND EVOLUTION 
AND THE 
BRYCE- -W RIGHT’ S M USEU M. An Attempt to Co-ordinate the Necessary Facts of Pathology, and 
MR. BRYCE-WRIGHT has the pleasure ¢ of informing his Clients and to Establish the First Principles of Treatment. 
the Public that his only Address is now— 
By C. PITFIELD MITCHELL. 
THE MUSEUM, y 
= . . . , “There is a mine of thoughtful argument in it. It certainly is a remarkable 
” \f ] | T a 
26 SAVILE ROW, LONDON ’ W. | book.”—London Medical Recorder. i 
THE MUSEUM contains Gems and Precious Stones, Minerals, Orna- “* Conceived i in a broad and scientific spirit, this book is carried out with a 
mental Stones, such as Agates, Jaspers, Jades, Marbles, &c., Meteorites, | recondite knowledge of facts and theories thoroughly in keeping with it... . 
Store and Bronze Implements, Corals, Sponges, and other Zoophyta, Ele- This science (pathology) receives a new and fascinating aspect, and many 
mentary Collections of Minerals, Fossils and Shells, Glass-capped Boxes, | fresh fields of view are opened up by a study of * aissolution and evolution.’ 
and Miscellaneous Specimens of Natural History. A great deal of space is devoted to the neoplasms. . . . The author has studied 
Vases, Cups, Tazzz, Busts, Bottles, Camei, and other Works of Art in them from so many points of view, and some of these so novel, as to make 
Rock Crystal, Jade, Agate, Heliotrope, Fluor "Spar, &e. it one of the most interesting chapters in the book.”—/nternational Journal 
Table Tops in Lapis Lazuli, Malachite, Crocidolite, Mosaic, and Marble. of the Medical Sciences. 
A Large Collection of Savage Weapons (Ethnographical Implements), London : LONGMANS, GREEN, & co. 


from the South Seas, Australia, New Guinea, and other parts cf the worid. 


Jade Meris, Hei-Tikis, Celts, and other New Zealand Weapons. Armour 


of every description. The Agril paren of 
American and Foreign Visitors are partic ularly requested to Javour “ec ” 
sii the Museum with a visit. - | R E > E A R C H, 
The Museum is open Free, daily, from 10 a.m. to 6 p.m. : A NEW MONTHLY ILLUSTRATED SCIENTIFIC 
Saturdays, 10 a.m. to 2 p.m. | JOURNAL 
- ’ 
Un the tstul every Mouth. Edited by AA NORMAN TATE, F.I.C., F.C.S., &c., 


Contains:—A Portrait of Prof. Huxley; Articles on Life Assurance 
jo URNAL OF BOTANY, Glimpses of the Unseen Hac by the Aid of rhotography (illustrated), 
BRITISH AND FOREIGN. 


by Isaac Roberts, F.R.A.S., F.G.S.; Aérial Navigation ; the Microscope 
‘ . lied to the Study of F th ! of th é &c. 3 S 
Edited by James Britten, F.L.S., British Museum. peogy! agg alga et ge beg ¢ Colour of the Skin, &c. -» &c. ; Notes 
Contsnts :—Original Articles by leading Botanists.—Extracts, and | Proceedings of many Scientific Societies ; Reviews, &c. 


| in the Parks; Notes in Brief; Museur. Notes; Meteorological Reports ; 


Notices of Books and Memoirs.—Articles in Journals.—Botanical News.— Price 3d.; by Post, 4@. Annual Subscripticn, 3s.; or, by Post, 4s. 
Proceedings of Societies. | Can be obtained from all Booksellers and Newagents, from the Pub- 
Price 1s. 3¢. Subscription for One Year, payable in advance, 12s. | Jisher, 32 Castle Street, Liverpool ; or from the London Publisher, E. W. 
. ALLEN, 4 Ave Maria Lane, London, E.C. ; or, in Edinburgh and Gl: isgow 

Lendon: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C, | from Messrs. JoHN MENzIES AND Co, 
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Money Orders payable to MACMILLAN & CO, 
OFFICE: 29 BEDFORD STREET, STRAND, W.C. 
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Biary of Societies. 


LONDON. 


THURSDAY, Aprit 4 

Rovat Society, at 4.30.—On the Magnetic Inclination, Force, and 
Declination in the Caribee Islands, West Indies : Prof. Thorpe, F.R.S.— 
Experiments on the Resistance of Electrolytic Cells : Captain Sankey.— 
The Ferment Action of Bacteria: Dr. Brunton, F.R.S., and Dr. Mac- 
fayden.—On the Limit of Solar and Stellar Light in the Ultra-violet Part 
of the Spectrum: Dr. Huggins, F.R.S. 

Linnean Society. at 8.—On Myxomycetes: A. Lister.—On Helcion pel- 
lucidum: R, J. Harvey Gibson.—On the Deep-Water Fauna of Forth of 
Clyde: W. E. Hoyle. 

Cuemicat Society, at 8.—Ballot for the Election of Fellows.—On the 
Rate of Dissolution of Metals in Acids: V. H. Veley. 

Rovat INsTITUTION, at 3.—Houses and their Decoration from the Classical 
to the Medizval Period: Prof. J. Henry Middleton. 

FRIDAY, Aprit s. 

Geotocists’ ASSOCIATION, at 7.30.—A Visit to the > eens of Italy 
(with Lantern and other Illustrations): Prof. J. F. c 

InstTiITUTION oF Civit ENGINEEKS, at 7. cameding and Casting 
Cylinders for Marine Engines: R. J. Durley. 


SATURDAY, Aprit 6. 


Rovat INSTITUTION, at 3.—Experimental Optics (Polarization; Wave 

Theory): Right Hon. Lord Rayleigh, F.R.S. 
MONDAY, Apri 8 

Rovat GEOGRAPHICAL Society, at 8.30.—A Journey to the Glacier 
Regions of Alaska : Harold W. Topham. 

— OF Arts, at 8.—Instruments for the Measurement of Radiant Heat, 

: C. V. Boys, F.R.S. 
TUESDAY, Aprrit 9. 

ANTHROPOLOGICAL INSTITUTE, at 8.30.—Exhibition of the Skull of Po 
Tok, a Celebrated Burmese Dacoit Leader; and of the Skull of Sze 
Chuen, a Rebel Chinese Mandarin: Captain E. S. Hastings.—The 
Maoris of New Zealand: Edward Tregear. 

SociETY OF ARTS, at 8.—Architecture in Relation to Landscape: H. H. 
Statham. 

INSTITUTION OF om ENGINEERS, at 8.—Armour for Ships : Sir Nathaniel 
Barnaby, 

Roya. ceil at 3.—Before and after Darwin; II., 
Prof. George John Romanes, F.R.S. 

METROPOLITAN SCIENTIFIC ASSUCIATION, at 7.—Household Electricity : 
Jos. Oakeshott. 


Evolution : 


WEDNESDAY, Apri 10. 
Society or Arts, at 8.—The Sanitary Functions of the County Councils : 
Sir Douglas Galton, K.C.B. 
Roya MicroscopicaL Society, at 8.—Revision of the Trichiacexr: G. 


Massee. 
THURSDAY, Aprit 11. 

Roya Society, at 4.30. 

MATHEMATICAL Society, at 8.—On the Free Vibrations of an Infinite 
Plate of Homogeneous Isotropic Elastic Matter : Lord Rayleigh, F.R.S. 
—On the Constant Factors of the Theta Series in the General Case 4 = 3: 
Prof. F. Klein.—On the Generalized Equations of Elasticity, and their 
Application to the Theory of Light: Prof. K. Pearson. 


FRIDAY, Aprit 12. 
Rovat ASTRONOMICAL SOCIETY, at 8. 
INSTITUTION OF CivIL ENGINEERS, at 7.3 . 
Roya INSTITUTION, at 9.—Iridescent Goyacls : Right Hon. Lord Ray- 


leigh, F.R.S. 
SATURDAY, Aprit 13. 

Puysicar Society, at 3.—A Lecture Experiment illustrating the Effect of 
Heat on the Magnetic Susceptibility of Nickel; and an Experiment 
showing an Effect of Light on Magnetism : Shelford Bidwell, F.R.S | 
On the Dark Flash seen in some L’ ightning sig x er G. M.W hipple. 
—On Quartz as an Insulator: C. V. Boys, R.S.—On a Refraction 
Goniometer: A. P. Trotter.—Apparatus to Illustrate Crystal Forms: 
Prof. R. J. Anderson. | 

Royat InstiTuTION, at 3.—Experimental Optics (Polarization; Wave | 
Theory): Right Hon. Lord Rayleigh, F.R.S. | 








A honic 
Horsford’s Acid Phosphate. 


A most excellent and agreeable tonic 
and appetizer. It nourishes and invigor- 
ates the tired brain and body, imparts 
renewed energy and vitality, and enlivens 
the functions. 





Dr. JaMEs Brack, L.R.C.S., Primrose Hill, Cock- 
burnspath, Scotland, says:—‘ As a nerve tonic, I 
know nothing like it. It gives me great satisfaction.” 


Dr. THomas Davipson, L.R.C.P. and S., Gosforth, 
Newcastle-on-Tyne, says:—‘“I find it an excellent 
tonic in cases of mental anxiety induced by over-study 
in clergymen and others.” 


Descriptive pamphlet post free on application to 


Rumford Chemical Works, Providence, R.I., U.S.A. 


BEWARE OF SUBSTITUTES AND 
IMITATIONS. 


GILCHRIST LANTERNS 


CHEMICAL & ELECTRICAL EXPERIMENTS. 


As used by Wa. Lant CarpenTER, Esq., B.A., and Prof. ForsBEs, _ 
Free Trade Hall, Manchester, before 5000 people. 


Hughes’s Patent Rotary Direct Nicol Prism Polariscope. 
Triple Combination Optical Patent Pamphengos gives 12-teet 
Lantern for Electric or Lime- Pictures. B. Jj. Matpen Esq., 
light, fitted with a new form of compares it to the Limelight. 
powerful Oxyhydrogen £2 105. 

Microscope with High- The Docwra Triple. Finest 
est-class Objectives, Instrument in the World. 
showing Eye of Fly 18 Prize Medal, Highest Award, 





















feet in diameter. Photographic 
Microscope Attach- Exhibition. 

ment for Biunials, 

adapting to ElegantBrass 


Fronts, com- 

plete Outfits, 

Gas-bag, &c. 
15 15S. 


any Lantern. 
New pattern 
47 15s. and 

44 15s. 





60,000 Slides, 300 > Lecture | Sets, , Price 1 1s. each. Science Lectures, &c. 
Illustrated Catalogue, 300 pages, 15. 5 Po: Postage, 4d.; ditto Pamphlets, 4d. 


OW. C. HUGHES, Patentee, Inventor, and Specialist, 
Brewster House, Mvtine Road, Kingsland, London, N. 


Inventor of the Giant Aphengescope, Optical and Physical Apparatus of 
the Highest Class. 
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HARVEY 


@ PEA EB, 


6 CHARING CROSS ROAD, W.C., 
MAKERS OF WIMSHURST MACHINES ALL SIZES. 


List of School Apparatus approved by the SCIENCE and ART DEPARTMENT, Free on Application. 
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Mathematical Instrument Manufacturer to H.M. Government, Council of 


India, Scienceand Art Department, Admiralty, &c. 


Mathematical, Drawing, and Surveying Instruments 
of Every Description, 


Of the Highest Quality and Finish, atthe most Moderate Prices. 
Illustrated Price List Post Free. 


W. F. S. obtained the only Medal in the Great Exhibition of 1862 fes | 


Excellence of Construction of Mathematical Instruments, and the only | 
Gotp MEDAL in the International Inventions Exhibition 1885 for Mathe 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


JOHN J. GRIFFIN & SONS, 


CHEMIGAL & PHILOSOPHICAL APPARATUS, | 


NOW READY, 








Lilustrated Classified and Descriptive 


CATALOGUE of CHEMICAL APPARATUS, 


Royal 8vo, 113 pp., Illustrated with nearly 600 Wocdcuts, 
6d., Post free. 
22 GARRICK STREET, COVENT GARDEN, 
LON _— ww 


MOORE BROS. 


ARE PREPARING 
A New List of Prices of Osteological and other Specimens, 


including Zoo!og'cal, Anatomical, and other Models. _ The List is expected 
to be ready early in March, and will be sent on receipt of Three Stamps. 





MOORE BROS, 


Osteologists, &c., 
49 HARDMAN STREET, LIVERPOOL. 


SPECIAL List oF BrirDs’ EGGs ON APPLICATION, 








Hacellient Copies of the actual, natural Handwriting, also 
of Drawings, Music, even of elaborate Sketches, Pro 

mmes, Plans (up to Double- -Elephantsize), Shorthand, anal 
‘ype-Writingare easily, quickly, andcheaply produced bythe 


AUTOCOPYIST 


Very fluid ink, used with ordinary pen and paper. Auto-Circulars emeaed 
written letters. Used at the Houseof Lords, &c. 


AUTOCOPYIST DEPT. (A.£.T.Co., La.), 
London Wall, London, ard 52 Princess Street, Manchester. 


[HOLLOWAYSS OINTMENT) eaettaaeras 


For BAD LEGS, 1 BAD BREASTS, OLD WOUNDS, SORES and 
ULCERS. If effectually rubbed on the Neck and Chest, it cures 
SORE THROATS, BRONCHITIS, COUGHS and COLDS; and for 
GOUT, RHEUMATISM, and all Skin Diseases it is unequalled, 

































THE PROVIDENCE 
MILLS SPINNING 
COMPANY, BRAD- 
ty, FORD, YORKS, gua- 
MP rantee the full weight of 
#16 ounces to the pound. 
yi Their Wools and Silks 
VY) are not weighted with 
heavy dyes or chemicals ; 
but are all of THE 
BEST QUALITY and 
PURE FAST DYE, 
Ladies! write for the 
Samples (which may be 
kept without charge), 
and you will at once see 
the advantage of buying 
direct from the Spinners. 
Any quantity sold, and 
? Carriage Paid on Orders 
of 10s. and upwards. 








The Providence Mills Spinning Co., 


Bradford, Yorks. 
Please name ‘*‘ NATURE.” 


“LANTERN NOVELTIES. 


Twelve Geological Transparencies of the Isle of Mull. Post free, 12s. 9d 


Four Petrological Photo-Microcraphs of a Basaltic Dyke, showing the 
cooling from edge to centre. Post free, 4s. 64. 


| EDWARD WARD, F.R.M.S., 
249 OXFORD STREET, MANCHESTER. 








GOLD MEDAL, HEALTH EXHIBITION, LONDON. 


| 








EXTRACT FROM PRIVATE LETTER. 


“ The infant was very delicate ; our medical adviser ordered your Food. 
The result in a short time was wonderful ; the little fellow grew strong and 
fat, and is now in a thriving condition—in fact, ‘the flower of the flock. ‘“ 


| BENGER’S FOOD is sold in Tins, at 1/6, 2/6, and 5/-, by Chemists, &c., 
Everywhere, or Pree by Parcels Post, from 


MOTTERSHEAD & CO., 7 Exchange Street, and 
Otter Works, Manchester, 


BEST BLACK INK KNOWN. 
DRAPER’S INK (DICHROIC). 


DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 


Writing becomesa pleasure when this Inkis used. Ithas been adopted in 

the principal Banks, Public Offices, wae | Railway Companies throughout 
Irelan 

It writes almostinstantly full Black. |i*lows easilyfromthe Pen. 

Does not corrode Steel Pens. Blotting-paper may be applied at the 

Is cleanly to use, andnotliableto Blot.} moment of writing. 


Can be obtained in London, through Messrs. Barctay & Sons, Farring- 
don Street; W. Epwarps, Old Change; F. Newsgry & Sons, Newgate 
Street ; and to be had of all Stationers. 


BEWLEY & DRAPER (Limited), Dublin. 
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MESSRS. MACMILLAN & CO.’S NEW BOOKS. 


BY MATTHEW ARNOLD, D.C.L., LL.D. 
REPORTS ON ELEMENTARY SCHOOLS, 1852-1882. By MatTTHew 


ARNOLD, D.C.L., LL.D., one of H.M.’s Inspectors of Schools. Edited by the Right Hon. Sir F RANCIS SANDF ORD, 
K.C.B. Crown 8vo, 75. 6d. 


THE SWISS CONFEDERATION. By Sir Francis Ortiwett Apams, K.C.M.G., 
C.B., late Her Majesty’s Envoy Extraordinary and Minister Plenipotentiary at Bern, and C. D. CUNNINGHAM. 8yvyo, 14s. 
A TEXT-BOOK OF PATHOLOGY, SYSTEMATIC AND PRACTICAL. 
2 ae a gp ere tac 3 "ad = -C.S.E., F.R.S.E., Professor of Pathological Anatomy, University of Aberdeen. With 
umerous Illustrations. Vo VO, 255. 
PUBLISHED FOR THE SMITHSONIAN INSTITUTION, WASHINGTON, U.S. OF AMERICA. 
A TABLE OF SPECIFIC GRAVITY FOR SOLIDS AND LIQUIDS. (Con- 


stants of Nature: Part I.) New Edition, Revised and Enlarged. By FRANK WiGGLESWORTH CLARKE, Chief 
Chemist, U.S. Geological Survey. 8vo, 125. 6d. 














A NEW BOOK BY MR. FRANCIS GALTON. 
NATURAL INHERITANCE. By Francis Gatton, Author of ‘ English Men 


of Science: their Nature and Nurture,” ‘‘ Inquiries into Human Faculty and its Development,” &c, With Illustrations 
and Diagrams. 8vo 


THE SCIENTIFIC PAPERS OF THE LATE THOMAS ANDREWS, M.D., 


F.R.S., Vice-President and Professor of Chemistry, Queen’s College, Belfast. With a Memoir by P. G. TAIT, M.A., 
Sec. R.S.E., and A. CRUM BROWN, M.D., F.R.S., Professors in the University of Edinburgh. 8vo, 18s. 
POPULAR LECTURES AND ADDRESSES. By Sir Wuttiam Tuomson, 


LL.D., F.R.S., F.R.S.E., &c., Professor of Natural Philosophy in the University of Glasgow, and Fellow of St. Peter’s 
College, Cambridge. In 3vols. WithIilustrations. Crown 8vo. (Nature Series.) Vol. I., Constitution of Matter. 6s. 


THE CHEMISTRY OF PHOTOGRAPHY. By Raprnaet Metpota, F.R.S., 


Professor of Chemistry in the Technical College, Finsbury ; City and Guilds of London Institute for the Advancement of 
Technical Education. Crown 8vo, 6s. (Nature Series. ). 


GLEANINGS IN SCIENCE: A Series of Popular Lectures on Scientific Subjects. 
By the Rev. GERALD MOLLOY, D.D., D.Sc., Rector of the Catholic University of Ireland, sometime Fellow of the 
Royal University. 8vo, 7s. 6d. 

CONTENTS :—I. The Modern Theory of Heat. IJ. Lightning, Thunder, and Lightning-Conductors. III. The Storing 
of Electrical] Energy. 1V. The Sun asa Storehouse of Energy. V. The Electric Light. WI. The Glaciers of the Alps. The 
lectures are followed by an Appendix giving a short account of the recent controversy on Lightning-Conduetors. 

The Sfectator says :—** P erhaps the lectures on the ‘ Electric L ight’ form the most interesting portion of this book, inasmuch 
as they make us familiar with the methods of appliances to which we owe the marvels of electric lighting... . . They are 
arranged in a masterly manner, all the most essential facts representing the production of the electric current, and the marvellous 
applications by which the current is made to yield the electric light. . . . . All the lectures contained in this volume are 
pervaded by a Fhilos sophical spirit which gives a sort of unity to the various sub jects outwardly unconnected of which they treat.’ 

fron says :—‘‘ Nothing more tends to the wide diffusion of knowledge in scientific subjects among the masses—we use the 
term in no invidious sens e—than popular lectures, especially if such lectures are delivered by a man of the stamp of Dr. Molloy, 
well known for his broad-minded views. . . . . These lectures will be welcomed by those who are desirous of spending their 
leisure hours and enriching their minds by the perusal of books like that which Dr. Molloy has given us.’ 

MICROSCOPICAL PHYSIOGRAPHY OF THE ROCK-MAKING MINE- 
RALS: AN AID TO THE MICROSCOPICAL STUDY OF ROCKS. By H. ROSENBUSCH. Translated and 
Abridged for Use in Schools and Colleges. By JOSEPH P. IDDINGS. [Illustrated by 121 Woodcuts and 26 Photo- 
microgiaphs. 8vo, 24s. 


A TREAT ISE ON CHEMISTRY. By Sir Henry E. Roscoz, F.R.S., 
Emeritus Professor of Chemistry in Owens College, Manchester, and C. SCHORLEMMER, F.R.S., Professor of 
Chemistry in the Victoria University, Owens College, Manchester. With Illustrations, 8vo. 


Vols. I. and 11.—Inorganic Chemistry. Vol. II., Part Il.—Metals. New and thoroughly Revised 
Vol. I.—The Non-Metallic E’ements. New and thoroughly Edition, 18s. 
Revised Edition, 215. Vol. I1].—Organic Chemistry. Parts I. and II., 21s. each. 
Vol. 11., Part I.—Metals. 18s. Part III., 18s. Part IV., 21s. Part V., 18s. 


ELEMENTARY SYNTHETIC GEOMETRY OF THE POINT, LINE 
AND CIRCLE IN THE PLANE. By N. F. DUPUIS, M.A., F.R.S.C., Professor of Pure Mathematics in the 
University of Queen’s College, Kingston, Canada. Globe 8vo, 45. 6d. 


PROFIT-SHARING BETWEEN EMPLOYER AND EMPLOYEE: A 
Study in the Evolution of the Wages System. By NICHOLAS PAINE GILMAN. Crown 8vo, 7s. 6d. 
THE PRINCIPLES OF EMPIRICAL OR INDUCTIVE LOGIC. By Joun 


VENN, Sc.D., F.R.S., Fellow and Lecturer in Moral Sciences, Gonville and Caius College, Cambridge, Author of ‘‘ The 
Logic of Chance, ” “Symbolic Logic,” &c. 8vo, 18s. 


FIRST AND FUNDAMENTAL TRUTHS; being a Treatise on Metaphysics, 
By JAMES McCOSH, D.D., LL.D., Litt.D., Ex-President of Pelnceioe College. 8vo, 9s. 

THE HOUSEHOLD HISTORY OF THE UNITED STATES AND 
ITS PEOPLE. By EDWARD EGGLESTON. With Numerous Illustrations and Maps. 4to, 12s. 


MACMILLAN & CO., LONDON. 
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Trans. Section of Lamprey, yl Ragin pe om, pongenine . Trans. Section of Tentacle of Sea Anemone a. 6 
Intestines, &c.—Stained, very Fine t g | Japan Moth, Adela viridella—Opaque r 6 
Fluke from Liver of Sheep—Stained ws s 6 Male Vapourer Moth, Orgyia antiqua 20 
Pollen and Reproductive Organs of Scarlet Lychnis—Opaque 1 6 | Antheridia and Archegonia of — Sphagnum—on One Slide" 20 
Parasite of Flying Fox, Nycteribia ... 2 6 | Section through Eye of Tadpo I 9 
Engravings on Glass by the late Mr. Wess: Lord's Prayer Engraved Five Typical Examples of "Blood from Man, Bird, Fish, » Snake, and 
in the x55 part of Square Inch.. - 3 6 | Frog—on One Slide one 5 0 
Lord’s Prayer Engraved in the ribo part of Square Inch ... 7 6 | Crane Fly, Tipula oleracea 2 0 
Lord’s Prayer Engraved in the yg45q part of Square Inch —Scale | Polycistina, moving in Fluid—for Polarisc< ope r 6 
Equal to that of writing Bible and Testament 14 Times in One | Tracheal System of Silkworm Io 
Square Inch 12 6 Syenite from Cleopatra’s Obelisk— for Polariscope r 6 
Very Beautiful Group ‘of Eggs of ‘Various Buiterfies, Moths, and Large Group of Various Flower Seeds—Opaque ... 20 
Insects 1o 6 


CLASSIFIED LIST OF 40, 000 FIRST- CLASS OBJECTS. ILLUSTRATED CATALOGUE OF MICROSCOPES. 


Either of the above sent Post Free on application to 


W. WATSON & SONS, 313 HIGH HOLBORN, LONDON, W.C. 


OPTICIANS TO HER MAJESTY'’S GOVERNMENT, ESTABLISHED 1837. 


PERKEN, SON, & RAYMENT. “ OPTIMUS ” 


oan Extablished 1852. Catalogue Post Free. 
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{ << mlat)) 
Anca » ib DE TECTIVE CAMERA, 
Rel | - jaa mn i With shutter, giving exposure from 145 of a second. Exact 
Rind | 1 | || “/ ! Focussing Ensured. Appears like leather- covered ¢ lespatch box. 
IRQ] | | NG |; Price, including three Double Dark Slides, with SUPERIOR 
in? 5 LL «| ' eli “*Optimus” Rapid View Lens, working F8 we £5 10S. " 
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‘** To the solid ground 
Of Nature trusts the mind which builds for aye.” —WoRDSWORTH. 











No. 1015, VOL. 39.] THURSDAY, APRIL 11, 1889. [PRICE 15 CENTS 











Registered as a Newspaper at the General Post Office.] 


[All Rights are Reserved. 





NEWTON & CO. 


SCIENTIFIC INSTRUMENT 
MAKERS 
TO HER MAJESTY THE 
QUEEN 
AND THE GOVERNMENT. 











Makers of every descri 
tion of OPTICAL a 


TUS of the highest class, 
for Colleges, Institutions, 
&e. 

Catalogue of 
OPTICAL LANTERNS, 
PROJECTI( N- APPA- 
RATUS, & SLIDES, 3d. 


NEW ILLUSTRATED 
CATALOGUE OF 
SCIENTIFIC APPARATUS, 

’ 144 pages, 6d. 
WIMSHURST ELECTRICAL MACHINE. 


Best Quality, giving full 44-inch Spark in Air, £5. As made for the 
Science and Art Department. 


EWTON & CO., 


3 FLEET STREET, TEMPLE BAR, LONDON, EC 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 


ST. TIBB’S ROW, CAMBRIDGE. 
Now Ready, Vol. X., Parts I. and II. 
Price to Subscribers 21s. per Yearly Volume, post free. 


THE JOURNAL OF PHYSIOLOGY. 


a, with the Co-operation in England of Prof.W. RUTHERFORD, 

F.R. S., of Edinburgh, Prof. J. BURDON-SANDERSON, F.R.S., 

of Oxford; and in America of Prof. H. P. BOWDITCH, of Boston ; 

Prof. H. NEWELL MARTIN, F.R.S., of Baltimore ; Prof. H. C. 
WOOD, of Philadelphia, 


By MICHIAEL FOSTER, M.D., F.R.S. 


SEIS MOGRAPH S 
From the Designs of Prof. J. A. EWING. 
A fully-illustrated Description will be sent on application. 


A DESCRIPTIVE LIST 
ANTHROPOMETRIC APPARATUS, 


CONSISTING OF 
INSTRUMENTS FOR MEASURING AND TESTING THE CHIEF 
PHYSICAL CHARACTERISTICS OF THE HUMAN BODY. 
Designed under the direction of Mr. FRANCIS GALTON, and 
Manufactured and Sold by 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 


ST. TIBB’S ROW, CAMBRIDG} , ENGLAND. 








PHYSICAL APPARA- 











THE EYES. 














Mr. BRGWNING’S manlead of suiting the Sight in cases 


| of Imperfect Vision should commend itself to all readers 


of NATURE, being truly scientific. 

He carefully tests the Eyes without the use of Atropine 
or Belladonna, and having constructed a Diagram of the 
Sight, he has a pair of Spectacles or Folders made under 
his own personal supervision for each Client who applies 
to him, the lenses being ground specially to suit all 


| peculiarities of vision, and the frames made to fit the 


features. 

A Register of all particulars is in every instance kept, 
and Spectacles exactly similar, or slightly altered to suit 
a change of Sight, can afterwards be sent to any part of 
the world. 

JOHN BROWNING, 

OPHTHALMIC OPTICIAN, 
35 ALFRED PLACE, WEST, 5&.W.; 
Exactly opposite South Kensington Station. 


TRAVELLER'S COMPANION. 











ANEROID BAROMETER with Altitude Scale, COMPASS with Patent 
Dial, and THERMOMETER having Fahrenheit and Centigrade Scale. 
Price 5 to 8 Guineas. 

Illustrated Price Lists Posted Free to all Parts of the World, 


NEGRETTI AND ZAMBRA, 
se TOL INSTRUMENT MAKERS TO THF QUEEN, 
LBORN VIADUC 
am... :—45 CORNHILL; 122 REGENT STREE se 
Photographers at the CRYSTAL PALACE, 
.& Z.’s Large Liusurated Catalog ic, 1200 Eng gravin,s Price 5°. 6d. 
ae oe one No. 6583. Telegravhi~ Address, * Negi. ti, Londo.” 
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CITY AND GUILDS OF LONDON 
INSTITUTE. 
CENTRAL INSTITUTION. 
Course of Instruction in ELEME NTARY CHE a! yl 


Teachers in Public Elementary Schools will be given by Prof. 
ARMSTRONG, F.R.S., on SATURDAYS at 11 o’Clock, from May 11, 
to JU NI 
Fee for the Course, ro Shilli ings to Elementary Teachers. Other persons 
will be admitted at a Fee of £3. 
Particulars of the Course may be obtained by application to the Dean, 
Central Institution, Exhibition Road, S.W. 
JOHN WATNEY, 
WALTER S. PRiDEAUX, | 


THE “ BROWN” ‘ ANIMAL SANATORY 
INSTITUTION 


(Under the Government of the University of London 


} Hor. Secs. 


In conf. rm ity with the Founder's Will, this Institution provides Veterinary 
Advice and Treatment for ‘* Quadrupeds and Lirds useful to Man, without 


charge beyond immediate expenses.”” Over 45,coc Animals (22,500 Horses, 




















i1.70) De gs, 3150 Cats, and other An als) 3 ve been received at the 
Insti tution since its Fcundation, of which 50 have been completely 
cured. Every Year the number of Cases broug ht for ‘Treatment greatly 
increases I'he income of the Charity has, in —— ice, become utterly 
inadequate to meet the demands made upon it, and the Committee now, for 
the first time, appeal to the Pu for help to > annie them to maintain the 
efficieacy of the Institut.on, and, in particu ilar, to pr vide the additional 
Stails and Hospital accommodation and attendance which are most 


urgently needed afford the requis‘te relief to the objects of the 

Founder’s benevo 

Subscriptions anc i onations will be thankfully received by the SECRETARY, 

Mr. T. LE M. Dovs niversity of Ton i jon, Burhngton Gardens, W. 
_- 


or at the Brown Institution, Wa rth Koad, Vauxhall, S.\V 








GUY’S HOSPITAL, &.E. 
ENTRANCE SCHOLARSHIPS, 
Two OPEN SCHOLARSHIPS in Classics, Mz athematics, and Modern 


Languages : one of the value of 1:0 Guineas, open to Candidates under 20 | 


bp of Age, and one of 50 Guineas open to Candidates under 25 Years 


Age. 
‘tee OPEN SCHOLARSHIPS in Chemistry, Physics, and Biology : 


} 


one of the value of 125 Guineas and another of 50 Guineas, open to Candi- | 


dates under 25 Years of Age. ; ' 
For further Information apply to the Dean, Guy’s Hospital, S.E. 


ST. THOMAS’S HOSPITAL MEDICAL 
SCHOOL, 


ALBERT EMBANKMENT, LONDON, S.E. 


The SUMMER SE SS1ON will commence on MAY 1. Students enter- 


ing in the Summer are eligivle to compete for t the Science Scholarships of 125 
Guineas and £60 awarded in October. 

‘Lhere are numerous Prizes and Scholarships, and all Appointments are 
open to Students, without extra charge. 

Special Classes for the kxaminations of the University of London are 
held throughout the year. A Keg ist er of approved lodgings, and of private 
families receiving Students to reside, is kept in the Secretary's Office. 

Prospectus and all particulars may be obtained from the Medical 
Secretary, Mr. G. RENDLE. 











E. NETTLE SHIP, L Dean, 


THE “LONDON HOSPITAL MEDICAL 
COLLEGE. 


The SUMMER SESSION will COMMENCE on WEDNESDAY, 
May 1. 

‘Lhe Hospital, which is the largest general Hospital in the Kingdom, con- 
tains nearly Sco beds, all in constant use. ‘here are wards for accidents, 
surgical and medical cases, disea-es of women and children, and ophthalmic 


LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHAM, 


Who last week sent to his subscribers Vaucheria (germinating gonidia), with 
sketch and cescription. He also sent out Lophopus crystallinus. Corethra, 
Pandorina morum, Floscularia, Proales parasita, Trout Fry, Clathrulina 
elegans, Limnias ceratophylli, "Melicerra ringens, Stephanoceros, -Stentors, 
Volvox globator; also Amoeba, Hydia, Vorticella, Crayfish, and other 
Specimens for Biological Laboratory work 

Weekly anno: ncements will be made in this place of Organisms ‘I. B. 
is supplying. 

Specimen Tube, One Shilling, post free. 
Twenty-six Tubes 22 Course of Six VMonths Si ry Subscription of 41 15 
or Twelve Tubes for ros. 6d. 
Portfolio of Drawings, Eleven Parts, 1s. each. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 


Research Tables may be rented at the Plymouth Laboratory at a charge 
of £5 per Month, per Half-Year, or £40 per Year. 
| Life Members PF the Association are enutled to a Reduction of One-Fourth 

of the above Rates. 

he Occupant ef each Table is suppl.ed with the Chemicals and Reagents 

necessary for Zoological and Botanical Research, and with the Specimens 
required for his purposes ; also with the necessary Pans, Bottles, Dissecting- 
Dishes, &c. 

Facilities for Experiment and Observation are afforded by the Salt-Water 
Tanks in the Aquarium and Laboratory 

For further Particulars apply to the Director, the Laboratory, Citadel 
Hill, Plymouth. 


ROYAL COLLEGE OF SURGEONS OF 
ENGLAND. 


The Pres ident, Vice-Presidents, and Ccuncil invite the Fellows and 
Members of the College to a Conversazione to be held at the College on 
WEDNESDAY, JUNE 12 next, at ) o'clock p.m. 

Fellows and Members desirous of being present are requested to apply 
to the Secretary for Cards of Invitation net later than Wednesday, May & 
next. 

The Cards of Invitation will admit either a Fellow or Member accom- 
panied by a Lady, or a Fellow or Member alone : and. in making application 
for the same, Fellows and Memters should state whether they wish to b« 
furnished with a Double or a Single Card. 


EDWARD TRIMMER, Secretary. 


Y (UNIVERSITY OF LONDON 
CURRICULUM). 


| STUDENTS can enter at ANY TIME to the LECTURES and 
PRACTICAL CLASSES in preparation for the Prelim. Sci. Exam. and 
Intermed. Science Exam. under Prof. LANKESTER and Mr. OLIVER, 
at University College, Lcndon. SPECIAL COURSES begin in the First 
Week of October, Last Week of January, Last Week of March, and First 
Week of May. 

Students desiring to join should communicate with Prof. LANKESTER, 
at the College, xt least a Week in advance of entry, or with the SECRETARY, 
U niversity College, London. 














April 3, 183c¢. 


BIOLOGY 


UNIVERSITY COLLEGE, LONDON. 


FACULTY OF MEDICINE. 


cases. Special departments for diseases of the eye, ear, throat, skin, and | 


teeth, and for cancer, tumcurs, diseases of the bladder, piles, and fistula. 
Number of in-patients last year, 82€8; cut-patients, 101,545; accidents, 
9769 

‘ urgical operations daily. 

ArpolnTMENTS. — Resident Accoucheur, House Physicians, House 
Surgeons. Forty of these Appointments are made Annually. Numerous 
Dressers. Chnical Clerks, Post-mortem Clerks, and Maternity Assistants are 
apjo.nted every Three Months, All Appointments are Free. Holders of 
hhe-icent Ap pouimtments are also provided Free Board. The New College 
Buildings are now complete, and afford more than double the former 
accu mm.cdation. 

SCHOLALSHIPS AND PrizEs.—Twenty Scholarships and Prizes are given 
Annmaliy. Students entering in May are eligible to compete for the Four 
Entrance Scholarships in September. Luncheons or Dinners, at Moderate 
Charges, cen be obtained in the Students’ Club. 

The Lendon Hosp.tal is new in direct communication with all parts of the 
Metncpolis. ‘Ihe Metrcpolitan District and cther Railways have Stations 
within a Minute’s Walk of the Hospital and College. 

For furtl.er Jifcrmation ayy ly Personally or by Letter to 


MUNRO SCOTI, Waren. 


Mile Inc, E. 





The Classes re-commence on MAY 1, and are so arranged as to afford 
a convenient opportunity for Students to commence their Medical Course. 
Full information may be obtained from the Office of the College, Gower 


Street, W.C. 
MARCUS BECK, M.S.. M.B., Dean. 


J. M. HORSBURGH, M.A., Secretary. 


SCIENTIFIC APPARATUS & MATERIALS. 
PHOTO DRY PLATES, LENSES, CAMERAS, 
SENSITIZED PAPER, &c., &c. 

ELECTRIC BELLS, INDICATORS, 

WIRES, BATTERIES, COILS, INDUCTION MACHINES, 
And every New Invention soon as Ready. 


Telescopes, Microscopes, and New Patent Aneroid 
Barometers, &c. 


Buy of the Actual Makers, and save all Intermediate Profits. 
Send for our Illustrated Catalogues of any Section before Purchasing. 
Goop TRADE 1ERMs FOR CHEMISTS AND OPTICIANS. 


DALE & Co., Ltd. (Henry J. Dale, Manager), 


23 LUDGATE HILL, E.C. 
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LONDON GEOLOGICAL FIELD CLASS, 
1889. 
‘* To look Nature in the face.” 
Directed by Prof. H. G. SEELEY, F.R.S. 
Tickets of Membership now Ready, to be had from 
G. PHILIP & SON, 32 Fleet Street, E.C. 





Recently Published, Post Free for Four Stamps. 
W. br a 8 & SON’S Natural History and Scientific Book 


Circular; No. 94 (Nineteenth year of Publication), containing over 
1400 valuable and i important Works on— 


METEOROLOGY, ELECTRICITY and MAGNETISM, 
LIGHT, MICROSCOPY, PHOTOGRAPHY, 
HEAT, SOUND, CHEMISTRY. 

Forming a portion of the Stock of — 
W. WESLEY & SON, Scientific Booksellers and Publishers, 
28 Essex Street, Strand, London. 


LIGHT AND COLOUR. 


A Course of Lectures on the above subject, having special reference to the 
requirements of Art Students, will be given at BEU FORD COLLEGE, 
LUNDON (for Ladies), by the Proressor or Puysics during Easter Term, 
beginning on THURSDAY, May 2. A Syllabus of the Lectures and 
further Information on Application to 


LUCY J. RUSSELL, Hon. Sec. 


8 and 9 York whaonai Baker Street, W. 


’ 


MINERALOGY AND ‘GEOLOGY. 


Mr. HENSON, 97 ReEGent STREET, Lonpon (late 277 Strand), in- 
vites inspection of some EXCEEDINGLY CHOICE CORNISH MINE- 
RALS, consisting of CALCITES From THE CELEBRATED HERODSFOOT 
MINE, REDRUTHITE, IRIDESCENT FAHLERZ, GUETHITE, 
and LARGE crysTALs of CASSITERITE 

From CUMBERLAND: FINE EXAMPLES of the VERY INTER- 
ESTING “ BUTTERFLY” TWIN CRY Stats OF CALCITE. 
WITHERITES, GREEN AND OTHER FLUOR 

RHABDOPHANE, SCOVELLITE, FORE SITE: a 
THORITE. FINE SERIES OF POLISHED AGATES 

Specimens sent on Approval. 
COLLECTIONS for STUDENTS, PROSPECTORS, and MUSEUMS. 
LESSONS GIVEN IN MINERALOGY. BLOWPIPE CASES AND 
APPARATUS. GEM STONES. Catalogues Free. 


SAMUEL HENSON, 97 Regent Street, London, W. 
(A FEW DOORS FROM ST. JAMES’S HALL.) 
Established 1840. 


GEOLOGICAL COLLECTIONS. 





Comprising Fossils, Minerals,and Rocks, labelled with Name, Locality 


and Geological Position, in Mahogany Cabinets. roo Specimens, 255.; 
2ooditto, 50s. The best value obtainable. 
Micre-Sections of Rocks in great variety. Cabinets, Glass-topped Boxes, 


and other Geological Requisites. 


THOMAS D. RUSSELL, 
PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET, LONDON, E.C. 


MINERALOGY AND GEOLOGY. 


SPECIAL AND TYPICAL COLLECTIONS FOR STUDENTS, 
LECTURERS, AND MUSEUMS 
EVERY REQUISITE FOR PRACTICAL WORK, CABINETS, 
CASES, APPARATUS OF ALL KINDS. 


The Largest Stock in England of Rocks, Rock-Sections, | 


Minerals, Fossils. 
New Catalogues and Lists now ready, Free, of 


JAMES R. GREGORY, 


88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 


LANTERN NOVELTIES. 


Twelve Geological Transparencies of the Isle of Mull. Post free, 12s. 9d 


Four Petrological Photo-Microcraphs of a Basaltic Dyke, showing the 
cooling from edge to centre. Post free, 4s. 6d. 


EDWARD WARD, F.R.M.S., 





249 OXFORD STREET, MANCHESTER. 


Sale by Auction. 


MONDAY, APRIL 15. SALE No. 7909. 
FINE COLLECTION OF ANIMAL LEPIDOPTERA 


Mr. J. C. STEVENS will Sell by Auction, 


, be Great Rooms. 38 King Street, Covent Garden, on MONDAY, 
APRIL 15, at half-past 12 precisely, the Fine Collection of Diurnal 
7 i= tol formed by Gervase F. MaTuHew, Esq., R.N., F.L.S., &c., 
comprising many New and Rare Species collected by him in the 

Solomon Islands, New Hebrides, Fiji, New Britain, Duke of York 
Island, New Guinea, Australia, and other parts of the World, together 
with the Cabinets in which they are contained, &c., &c. 


On View the Saturday prior from ro till 4, and Morning of Sale, 
and Catalogues had. 


OIL. ENGINE 


(PRIESTMAN’S, HUME’S, & ETEVE’S PATENTS). 
NO COAL. NO CAS. NO BOILER. NO SMOKE. 
USES COMMON MINERAL OILS ONLY. 
NO EXTRA INSURANCE CHARGED. 
Awarded Royal Agricultural Society’s Silver Medal, 1888, 


SUITABLE FOR ANY DRIVING PURPOSES. 
Fullest Particulars on application to 


PRIESTMAN BROS., Lro., 


Works: Hull. London Office: 73a Queen Victoria Street, E.C. 


JOHN J. GRIFFIN & SONS, 


CHEMICAL & PHILOSOPHICAL APPARATUS, 


NOW READY, 
Lllustrated Classified and Descriptive 
| CATALOGUE of CHEMICAL APPARATUS, 


Royal 8vo, 113 pp., Illustrated with nearly 600 Wocdcuts, 
6d., Post free. 


22 GARRICK STREET, COVENT GARDEN, 
ees Wc. 

















Bxcelient puneem of the ey natural Handwriting ~ 
of Drawings, Music, even of elaborate Sketches, 
grammes, Plans (up to Double-Elephantsize), Shorthand, poe 
Type-Writingare easily, quickly, andcheaply produced bythe 


AUTOCOPYIST 


Very fluid ink, used with ordinary pen and paper. Auto-Circulars resemble 
written letters. Used at the Houseof Lords, 


AUTOCOPYIST DEPT. (A.£.T.Co., La.), 


London Wall, London, and 52 Princess Street, Manchester. 


F. H. BUTLER, M.A.Oxon., A-R.S.Mines, &c. 








NATURAL HISTORY AGENCY, 
148 BROMPTON ROAD, LONDON, &.W., 


NEAR THE BRITISH NATURAL HISTORY MUSEUM. 
COLLECTIONS FOR SCIENCE TEACHERS AND OTHERS. 


Rocks, Rock-forming Minerals, and Fossils from 3s, a dozen, or 25S, the 
set of 100 assorted. An entire series of 130 specimens, as recommended by 
the highest authorities for the use of scie nce teachers, can be supplied for 

275. 6d. These specimens, being of good size, are well suited for exhibition 
in class-work. Microscopic glass, glass-t« >pped boxes, cabinets, labels, and 
other requisites for teachers and stucents always in stock. 
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CHARLES GRIFFIN & GCO.’S PUBLICATIONS. | 


NNUAL Issue. Handsome Cloth, 7s. 6c. 


THE ‘SCIENTIFIC AND LEARNED) 
SOCIETIES OF GREAT BRITAIN AND IRELAND (YEAR. 


BOOK for 1889). Compiled from* Official Sources, and comprising, 
beside s other Official Information, Lists of the Papers read during 
1888 before every Society of importance in the U ‘nited Kingdom 
‘An INVALUABLE index to the literature of British science.’’ 
aay stminster Review. | 








SixtTH Epition. et-size. sather, 8s. 

AN ELEC’ TRICAL. ‘POCKET. BOOK. By 
JOHN MUNRO, C.E,, and A. JAMIESON, M.Inst.C.E., M.S.T.E 
F.R.S.E. With Diagra: ns 

GENERAL CONTENTS :—Units— Measures—Testing—Conductors—Dielec- 
trics—Submarine Cables—Telegraphy—E lectro- Chemistry and Metallurgy 

Batteries — Dynamos and Motors—Electric Lighting — Miscellaneous — 

Re ipes—Lé ogarithms. 

The StxtH edition has been thoroughly 
ie 120 pages and €0 new figures. 
“WONDERFULLY PERFECT. . 
can give it.”—Llectrician. 


revised, and enlarged by 


. Worthy of all the commendation we 


With 158 Illustrations, large Crown 8vo, Cloth, 7s. 6d. 
BIOLOGY (A TEXT-BOOK OF). 
prising Vegetable and Animal Morphology and Physiology. 
AINSWORTH DAVIS, B.A., 
College of Wales, Aberystwith. 
“‘Furnishes a clear and comprehensive exposition of the subject in a 
systematic form. ... For the highest three groups of animals, the types de- 
scribed are the Frog. the Pigeon, and the Kabbit. So full are the morpho- 
logy, physiology, and develupment of these three types. that 150 pages are 
occupied in their systematic desc ription, iliustration, and comparison. Yet 
nowhere does there seem to be a single phrase in excess. A valuable bib!io- 
graphy is appended, besides index-glossary, which occupies no less than 
seventy-eight pages.” —Saturday Review 


Com- 
By J. R. 
Lecturer on Biology in the University 


Royal 8vo, with 190 Illustrations. 12s. 


EMBRYOLOGY (AN iNTRODUCTION 
TO). For the Use of = idents. By A. C. HADDON, M.A., 
Professor of Zook gy in the Royal College ‘of Science, Dublin. 

**AN EXCELLENT résumé OF KECENT KESEARCH, well adapted for self- 
study . - gives remarkably good accounts (including all recent work) of | 
the dev elopment of the heart and other organs. . . . The book is handsomely 
got up.”’—7he Lancet 

** Prof. Haddon has the real scientific spir:t for work of this kind. ... The | 
development of the various organs ably demonstrated ; . forms a handsome | 
volume.”—ASritish Medical Journal. 


CHARLES GRIFFIN & CO., 


London : Exeter Street, Strand. 


With 37 Woodcuts, 8vo, 
SELECT METHODS IN. ‘CHEMICAL 
ANALYSIS, 
CHIEFLY INORGANIC 
By WILLIAM CROOKES, F.R.S 
Re-written and greatly Enlarged. 
LONGMANS, GREEN, & CO. 


., &e. 


London: 


REVISED EDITION OF MITCHELL’S 
‘PRACTICAL ASSAYING.” 
In t Vol., S8vo, with 201 W 315. 6a. 
A MANUAL OF PRACTICAL ASSAY- 
iG. By JOHN MITCHELL, F.C.S. Sixth Edition (1888), Revised 


-edited by WILLIAM ( ROOKE S. F.R.S., with Improvements 
by the Progress of Chemical Science. 


LATEST 


»dcuts, Price 








ditions rendered 


London : 


necessary 
LONGMANS & CO. 


NEW EDITION OF WATTS’S DICTIONARY OF CHEMISTRY. 


To be Publish 

| 

Vol. I. (Antres—Cuemicart CHANGE), 42s., Now Ready. | 

WATTS’S DICTIONARY of CHEMIS- | 

TRY. Revised ~s rely Re- w — by H. FORSTER MORLEY, | 

M.A., D.Sc., Fellow of, and late sistant-Professor of Chemistry in, | 

University College, Londoa ; ang Me M. PATTISON MUIR, M.A., 

F.R S.E., Fellow, and Pralector in Chemistry, of Gonville and Caius 
College, Cambridge. Assisted by Eminent Contributors. 


d in 4 Vols., 8vo. 






**The enormous gro of synthetic organic che mistry, and its close rela- 
tion to current thers ipe s, make the work indis pensat ble to inquirers, | 
whether they are chemists or physicians ; and we are sure that no library to | 


which medical men resort can afford to be without a copy.”—/Practitioner. 


LONGMANS, GREEN, & CO. 


London: 


OSTEOLOGY, &c.—MOORE BROS.’ ‘New 
List of Ostecl gical Specimens, Models, &c., is now ready, and will be 
forwarded on receipt of 3 St ainps —MOORE BROS., 49 Hardman 


Street, Liverpool 


THE 


} time to come, fhe 


MESSRS, BELL'S NEW BOOKS. 


SERIES.” 


“ SPECTALISTS 
Crown &vo, 7s. 6c. 


|A TREATISE ON MANURES; or, The 


Philosophy of Manuring. A P ractical Hand-book for the Agric cern 
Manufacturer, and Student. 3y A. B. GRIFFITHS, Ph.D., F.R.S. 
(Edin.), F.C.S., Prin ipal and Lecturer on Chemistry, the Sc heel of 
Science, Lincoln; Lecturer on Chemistry, Lincoln Grammar School ; 
Membre de la Société Chimique de Paris ; Member of the Physico- 
Chemical Suciety of St. Petersburg, &c. 


NEW VOLUMES of the 


With 290 Illustrations and Full Index, Crown 8vo, res. 62. 


TELEPHONE. By Wituiam Henry 
PREECE, F.R.S., and JULIUS MAIER, Ph.D. 
Mr. Rothen, Director of the Swiss Telegraphs, the 
telephones on the Continent, writes :— 
work on bject which has as yet appeared ; it is, 
book of reference for the profession.’ 


greatest authority on 
** Your book is the most complete 
and will be for a kcng 







Second, Revised, and Enlarged Edition, Crown 8vo, 6s. 


ON THE CONVERSION OF HEAT 
INTO WORK. A Practical Hand-book on Heat-Engines. By 
WILLIAM ANDERSON, M.Inst.C.E. With 66 Illustrations. 
Pp. viii.- 

** We have no hesitation in saying that there are young engineers—and a 
good many old en -ers too—who can read this book, not only with Profit, 
but pleas sure; and this is more than can be said of most works on heat.’ 
The £nginee? 





A NEW VOLUME OF BOHN'’S SCIENTIFIC LIBRARY. 
THE BUILDING OF THE BRITISH 


ISLANDS. A Study in Geographical Evolution, By A. J. JUKES- 
BROWNE, F.G.S., of the Geological Society of England and Wales. 
Small Post &vo, 7s. éd. 

‘* We have followed Mr. Jukes-Browne with much pleasure through this 
very interesting study in geographical evolution, and can strongly recom- 
mend it to the attention of all geologists and physical geographers.”— 
Geological Magazine 


GEORGE BELL & SONS, York Street, 
Covent Garden. 


London : 


* INTERNATIONAL SCIENTIFIC SERIES.” ‘ 


The Series, 
FA- 


AND 
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MATHEMATICAL Society, at 8.—On the Free Vibrations of an Infinite 
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Application to the Theory of Light: Prof. K. Pearson.—On the Reduc- 
tion of a Complex Quadratic said to be a Periodic Continued Fraction : 
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duits and Electrical Conductors : John B. Verity. 
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Rovat ASTRONOMICAL SocIETy, at 8. 
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ments; their Properties and Calibration : Samuel Joyce. 

Roya INsTITUTION, at 9.—Iridescent Crystals: Right Hon. Lord Ray- 


leigh, F.R.S. 
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Lightning in England and Wales from 1852 to 1880; Dr. Robert Lawson. 
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C. Bayard.—Note on a Working Model of the Gulf Stream: A. W. 
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CHEMICAL Society, at 8.—Notes on Naphthalene Derivatives: 
Armstrong, and Messrs. Heller, Holding, Percival, Rossiter, 
Wynne. 
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Further Particulars on Application. 
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1.—MAROONED. By W. CrarK Russet. Chapters XVI.—XVIII. 
2—LEIGH HUNT. By GeorceE SAINTsBuRY. 

3-—AN ENGLISHMAN IN BERLIN. 

4-—THE CUP AND THE CRITIC. By H. Arruur KENNEDy. 
5.—A TURKISH DEMOCRAT. By C. J. Cornisu. 

6.—THE GREAT DOG-SUPERSTITION. 

7-—THE YOUNG SULPICIUS. By Tuomas Honck1n. 

8.—THE STUDY OF FIELD-NAMES. ByS. O. Appy. 
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A NEW SENSITIVE FLAME 


FROM ANY ORDINARY GAS SUPPLY. 





We have now ready an entirely new Sensitive Flame 
Burner, produced by a special adjustment of our smallest 
Argand Bunsen. If this Burner is lighted and _ then 
turned down until the inner green ring of flame disappears, 
the flame will be found to be exceedingly sensitive to 
any loud noise, such as a clap or 





ordinary conversation 
cough, extinguishing it instantly. 


FLETCHER'S ~% 
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BUNSEN 





Whilst being as sensitive as the well-known sensitive 
Hame, which requires special apparatus for its production, 
this is unique in the fact that it cannot exist in the presence 
of loud or sudden noise. 


Price each, ls. 9d.; post free, 4s. 
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This wonderful In- 
strument, the invention 
of Major WATKIN, 
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three Circles of Figures 
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THE EYES. 


MR. BROWNING’S method of suiting the Sight in cases 
of Imperfect Vision should commend itself to all readers 
of NATURE, being truly scientific. 

He carefully tests the Eyes separately without the use 
of Atropine or Belladonna, and having constructed a 
Diagram of the Sight of each Eye, he has a pair of Spec- 
tacles or Folders made under his own personal supervision 
for each Client who applies to him, the lenses being 
ground specially to suit all peculiarities of vision, and 
the frames made to fit the features. 

A Register of the particulars is in every instance kept, 
and Spectacles exactly similar, or slightly altered to suit 
a change of Sight, can afterwards be sent to any part of 
the world. 


JOHN BROWNING, 
OPHTHALMIC OPTICIAN, 
35 ALFRED PLACE WEST, S.W.; 
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ANEROID BAROMETER with Altitude Scale, COMPASS with Patent 
Dial, and THERMOMETER having Fahrenheit and Centigrade Scale 
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Illustrated Price Lists Posted Free to all Parts of the World. 


NEGRETTI AND ZAMBRA, 
ScientiFic INSTRUMENT MAKERS TO THR QUEEN, 
OLBORN VIADUCT. 
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N. & Z.’s Large Illustrated Catalogue, 1200 Engravings, Price 5s. 64 
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Ga Reg s Park, N W 
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LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL the FISHERIES EXHIBITION to 
THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHAM, 


awarded at 


veek sent to his subscribers Cristatella mucedo (just hatched from 
ust), with sketch and description. He also sent out Loy 
i Corethra, Pandorina morum, Floscularia, Proales parasita, 
Trout y, Clathruiina elegans, Limnias ceratophylli, Melicerta_ ringens, 
Stephanoceros, Stentors, Volvox globator ; 
Cravfish. and other Specimens for Biological T.aboratory work 

Weekly announcements will be made in this place of Organisms ‘T. B 
is supplying. 


ha sageereays jin One mang, bs free. 


of Six Mop cription of £11 


for 10s. 6d. 


hopus 





> Tubes 


Portfolio of Drav n Parts, rs. each. 


CIVIL SERVICE COMMISSION. 
FORTHCOMING EXAMINATION, 


vings, Eleve 





As‘stant to the Professer of Chemi-try at the Royal Military Acaden 
Woolwich ( \, APRIL . 
late specified is the latest at whi etiors can be received. 
Thev must be mode on Forms to be « ith oe rs, from the 
St AkY, Civil Service Commission, 





NATURAL SCIENCE LABORATORY, 
22 NEWMAN STREET, OXFORD STREET, 
LONDON, W. 

ProF. J. F. BLAKE, M.A., 


DIRECTOR, Yo. 





I Students and Research W ark in the various Branc hes of Geolo gy and 
I vy. Special Courses f Roe Prs -iiminary Scientific anc other Examinatio 
n Pra ( gy for Army Students. 
W k1 n ny time 
The N ng and D ptin of Fossils, Minerals, Rocks, and Objects of 
British Natural History are also undertaken. 
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LONDON GEVULOGICAL FIELD CLASS, 
1889. 
F 7a lo 4 Nature tn the ace ” 
Directed by Prof. H. G. SEEL EY, ‘.R.S. 
l'ickets of Membership now Ready, to be had fr 
G. PHILIP & SON, 32 Street, E.C. 
Also, Reports of the 


by Members of the Class, 
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I — PUBLICATIONS of the PALA NTOLOGIC: SO- 
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ford Street, Strand Landon 


LANTERN NOVELTIES. 


Twelve Geological Transparencies of the Isle of Mull. Post free, r2s. 9/7. 
Four Petrologic al Photo-Microcraphs of a Basaltic Dyke, showing the 
cooling from edge to centre. Post free, 4s. 6d. 


EDWARD WARD, F.R.M.S., 
249 OXFORD STREET, MANCHESTER. 


ently Published, Post Free for F« tamps. 


Ww. Ww E SL EY & SON’S Natural History wr Scientific Book 
No. 94 (Nineteenth year of Publication), containing over 
1400 valua id imp We 


aera a and MAGNETISM. 
LIGHT, MICROSCOPY, PHOTOGRAPHY, 
HEAT, SOUND, CHEMISTRY. 
Forming a porti 
W. WESLEY 
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Now Ready, Price 6s. 

Vol. XXIII. New Series, Vol. I1I.—Part III. APRIL 1389. 
THE JOURNAL OF ANATOMY AND 
PHYSIOLOGY, 

NORMAL AND PATHOLOGICAL. 

Profs. G. M. INUMPHRY, M.D, F.RS., Sir WILLIAM 
TURNER, M.B., LL.D, F.R.S., and J.G. MCKENDRICK, 
M.D., F.R.3. 

Contents. 

1. R. W. Reid, F.R.C.S. 


and Spinous Processes. 


(Plates XIII, XIV.) 


2. J. T., Wilson, M.B- Nerve to Qu: adratus ~atee is. 
Prof. Struthers Some Points in Anatomy of Alegaptera longimana. 
Pari IV. (Conc'uded.) 
4. Joseph Griffiths, M B. Anatomy of Prostate. (Plate XV 


XVIL., 


5. Prof. Humphrv. Angle of Neck of Th.gh-boae. (Pilates XV I., 
yy XIX 
6. A. Windle, M.1. Origin of Double Monstro;ity 
7 K W. Shufelde, M. D. Comparative Osteology uf Arctic and Sub- | 
Arctic Water Birds. Part IIT 
3. T. W. Shore, M.D. Vagus Nerve in Selachians. (Plates XX., XXI.) 
y. Miss G. Southall and Dr, Berry Haycraft. Amy!olytic Ferment in 


Gastric Mucous Membrane of Pig. 
10. W. Anderson and G. H. Makins. 
Topography. 
11. Prof Sir Wm. Tu ner. Stomach in Zipho 
12. Prof. Humphry. Loose Bodies in Joints. 
13. RD. Clarkson, B.~c., and Harry Rainy, 
of the Psoas Muscle 
14. Proceedings of the Anatomical Society of Great Britain and Ireland. 
With Plates and Woodcuts. 


WILLIAMS & NORGATE, 14 Henrietta Street, Covent Garden, London; 
and 20 South Frederick Street, Edinburgh. 


MINERALOGY AND GEOLOGY. 


Mr. HENSON, 97 Recent Streer, Lonvon (late 277 Strand), in- 
vites inspection of some EXCKEVINGLY CHOICE CORNISH MINE- 
RALS, consisting of CALCITES From THE CELEBRATED HERODSFOOT 
MINE. REDRUTHITE, IRIDESCENT FAHLERZ, GJETHITE, 
ani LAxGe crysracs of CASSIT# RITE 

From CUMBr.RLAND: FINE EXAMPLES of the VERY INTER- 
ESTING ‘*“ BUTTERFLY” TWIN CRYSTALS OF 
WITHERITES. GREEN AND OTHER FLUORS. 

RHABDOPHANE, SCOVELLI'E, FORESITE, EPISTILBITE, 
THORITE. FINE SERIES OF POLIS:(ED AaGATES. 

Specimens sent on Approval. 
COLLECTIONS for STUDENTS, PROSPECTORS, and MUSEUMS. 
LESSONS GIVEN IN MINERALOGY. BLOWPIPE CASES AND 
APPAKATUsS. GEM STON«S. Catalogues Free. 


SAMUEL HENSON, 97 Regent Street, London, W. 
(A FEW DOORS FKOM ST. JAMES’S HALL.) 
Established 1840. 
GEOLOWICAL COLLECTIONS. 
Comprising Fossils, Minerals,and Rocks, labelled with Name, Locality 


and Geological Position, in Mahogany Cabinets. 100 Specimens, 255.; 
200 ditto, 50s. The best value obtainable. 


Experiments in Cranio-cerebral 
id and Delphinoid Whales. 
M.A. 





Micr--Sections of Rocks in great variety. Cabinets, Glass-topped Boxer, 


and other Geological Requisites. 


THOMAS OD. RUSSELL, 
PRIZE MEDALLIST, HEALTH EXHIBITION, 
73 NEWGATF STREET, LONDON F.C. 


MINERALOGY AND GEOLOGY. 


SPECIAL AND [YPICAL COLLECTIONS STUDENTS, 
LECTURERS, AND MUSEUM 
EVERY REQUISITE FOR PRACTICAL aaee, CABINETS, | 
CASES, APPARATUS OF ALL KINDS 
The Largest Stock in England of Rocks, Rock-Sectiong, 
Minerals, Fossils. 
New Catalogues and Lists now readv, Free, of 


JAMES R. GREGORY, 
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Relations between 5 aaa of Spinal Nerves | 


CALCITE. | 


| 
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| Writing becomesa pleasure when this Inkis used. 


CXCIX 


Sale by Auction. 


MONDAY, APRIL 209. 
NATURAL HISTORY SPECIMENS, BOOKS, &c. 
| Mr. J. C. STEVENS will Sell by Auction, 
at his Great Rooms. 38 King Street, Covent Garden, on MONDAY, 
APRIL 29, at half-past 12 precisely, Collections uf Minerals, Fossils, 
| Shells, Insects, kggs, Birdskins, Heads and Horns of Animals, and 


other Natural "History Specimens, Cabiuets, Valuable Scientific and 
Natural Histury Books, &c., &c. 


On View the Saturday prior from ro to 4, and Morning of Sale, 
and Catalogues hau. 


OSTEOLOSY, &c.—MOJRE BROS.’ ow 


List of Ostecl gical Specimens, Models, &c., is now ready, and will be 
| forwarded on receipt of 3 Stamps —MOORE BROS., 49 Hardman 
Street, Liverpool. 


JOHN J. GRIFFIN & SONS, | 


| MANUFACTURERS OF 


CHEMICAL & PHILOSOPHICAL APPARATUS. 








Unusual Arrangement | 


NOW RkEADY, 
Lilustrated Classified and Descriptive 


| CATALOGUE of CHEMICAL APPARATUS, 


Illustrated with nearly 600 Wocdcuts, 
6d., Post free. 

STREET, COVENT GARDEN, 

LONDON, W,C. 


Royal 8vo, 113 pp., 


22 GARRICK 


Ozucellent Copies of the actual, natural Renamer. also 
of Drawings, Music, even of elaborate Sketches, Pro- 
crammes, Plans (up to Double-Elephantsize), Shorthanc, and 
Type-Writing are easily ,quickly, andcheaply produced bythe 


AUTOCOPYIST 


| V ry fluid ink, used with ordinary pen and paper. Auto-Circulars resemble 
written letters. Used at the Houseof Lords, &c. 


AUTOCOPYIST DEPT. (A.£.T.Co., La.), 
London Wall, 


F. H. BUTLER, M.a.oxon., A.R.S.Mines, &c. 
NATURAL HISTORY AGENCY, 
148 BROMPTON ROAD, LONDON, 8.W., 


NEAR THE BRITISH NATURAL HISTORY MUSEUM. 
TIONS FOR SCIENCE TEAGHERS AND OTHERS. 


London, and «2 Princess Street, Manchester. 





COLLEC 


Rocks, Rock-forming Minerals, and Fossils from 3s. a dozen, or 25s. the 
set of 100,assorted. An entire series cf 130 specimens, as recommended by 
the highest authorities for the use of science teachers, can be supplied for 
278. 6 ey These specimens, being of good size, are well suited for exhibition 
in class-work. Microscopic glass. te ypped boxes, cabinets, labels, and 
other requisites for teachers ond students always in stock. 


a lig 


BEST BLACK INK KNOWN. 
DRAPER'’S INK (DICHROIC). 


DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 


Ithas been adopted in 

the principal Banks, Public Offices, Foo f Railway Companies throughout 
Irelan 

{t writes almostinstantly full Black. | Flows easilyfromthe Pen. 

Does not corrode Steel Pens. Blotting-paper may be applied at the 

Is cleanly to use, andnotliableto Blot.! moment of writing. 


Can be obtained in London, through Messrs. BARCLAY & Sons, Farring- 
don Street; W. Epwarps, Old Change; F. Newspery & Sons, Newgate 
Street ; and to be had of al] Stationers. 


BEWLEY & DRAPER (Limited), Dublin. 
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Now Realy, Third Edition, with 3 
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DARWIN’S 


[ Apri’ 18, 1889 
“CORAL REEFS 


Plates, Crown S8vo, 8s. 6:7. 


THE STRUCTURE AND DISTRIBUTION OF CORAL REEFS. 


BY CHARLES DARWIN, M.A., F.R.S., F.G.S. 


With an APPENDIX by 


London: SMITH, 


CHARLES GRIFFIN. & 0. '$ PUBLICATIONS. 


SixTH ANNUAL Isst E. Handsome Cloth, 7s. 6c. 


SCIENTIFIC AND LEARNED 
SOCIETIES OF GREAT BRITAIN AND IRELAND (YEAR- 
BOOK for 1889). _Compiled from Official Sources, and comprising, 
besides other Official Information, Lists of the Papers read during 
1888 before every Society of importance in the United Kingdom. 

‘An INVALUABLE index to the literature of British science. * 
—Westminster Review. 





THE 


SixtH Epition. Pocket-size. Leather, &s. 6c. 


AN ELECTRICAL POCKET-BOOK. By 


JOHN MUNRO, C.E., and A. JAMIESON, M.Inst.C.E., M.S.T.E , 







F.R.S.E. With Diagrams. 

GENERAL CONTENTS :—Units—Measures—Testing—Conductors—Dielec- 
trics—Submarine Cables—Telegraphy—Electro-Chemistry and Metallurgy— 
Battenes — and Motors— Electric Lighting — Miscellaneous— | 
Re ipe —_ 


SIxTH edition has been thoroughly revised, and enlarged by 
about 120 pages and €o new figures. 
“WONDERFULLY PEK! ee a 


can give it." —Flectrician. 


. Worthy of all the commendation we 





vo, Cloth, 7s. €d. 


With 158 
BIOLOGY TEXT-BOOK OP). 
sing Ve d Animal _ rphology and Physiology. 
AINSWORTH “DAVIS, B.A., Le 
yilege of Wales, Aberystwith. 

a clear and comprehensive exposition of the subject in a 
systematic form. ... For the highest three groups of animals, the types de- 
scribed are the Frog. the Pigeon, and the Kabbit. So full are the morpho- 
logy, physiology, and develupment of these three types. that 150 pages are 
congas S in their system: atic description, illustration, and comparison Yet 
nowhere does there seem to be a single phrase in excess. valuable biblio- 

graphy is appended, besides index-glossary, which occupies no less than 
seventy-eight pages.” —Saturday Review. 


[liustrations, large Crown 8 
(a Com- 


By J. R. 
turer on Biology in the University 


een ishes 


vo, with 190 Illustrations. 18s. 


(AN INTRODUCTION 


By A. C. HADDON, M.A., 


Royal 8 
EMBRYOLOGY 


TO). For the Use of Students. 
Professor of Zo logy in the Royal College of Science, Dublin. 

** AN EXCELLENT résumé OF RECENT KESEARCH, well adapted for self- 
study. - gives rem arkat ly good accounts (inclu ding g all recent work) of 
the development od the heart and other organs. . .. The book is handsomely 
got up 

‘Prof. Had d n has “i real scientific  spir. t for work of this kind... . The 
developmer fi the various org ably demonstrated ; . forms a handsome 
volume.” —Aritish Medical rh urnad. 


I - n: € HARL ES GkIFFIN & CO., 
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Exeter Street, Strand. 


SECOND EDITION, REVISED AND ENLARGED. 
Just Published, Crown 8vo, 1s. 6¢., Cloth (Pest-Free). 
THE ELEMENTARY PRINCIPLES OF 
ELEC a” LIGHTING. By ALAN A. CAMPBELL SWINTON, 

A.IL.E. With 16 Illustrations. 
‘Are ri ar expo — n of the 


subject, and at the same time a 





nodel of concise ."—Nat » April 11, 1 
Londen: CROSBY LUCKWOOD & SON, 7 Stationers’ Hall Court, E.C. 
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Mathematica! Instrument Manufacturer to H.M. Government, Council of | 


India, Scienceand Art Department, Admiralty, &c. 


Mathematical, Beowins, and Surveying Instruments 


of Every Description, 
Of the Highest Quality and Finish, at the most Moderate Prices. 
Illustrated Price List Post Free. 


W. F.S. obtained the only Medal in the Great Exhibition of 1862 fc» 
only 


Excellence of Construction of Mathematical Instruments, and t 
Gotp MeEpat in the International Inventions Exhibition 1885 for Mathe 
natical Work. Silver Medal, Architects’ Exhibition, 1886. 


Address:—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


Pook 7. G. 


BONNEY, D.Se, F.RS., F.GS. 


ELDE R, « CO., "5 Waterloo Place. 


Just Published, Feap. 8vo, 3 


COSMIC EVOLUTION: 

| Being Speculations on the Origin of Our Environment. 
By E. A. RIDSDALE, 

Associate of the Royal School of Mines. 


**We have here a thoughtful and weighty _ book ; . we must 
strongly recommend it to our readers.” — Chemical Vews. 


H. K. LEWIS, 136 pine Street. 


Just Published, with 378 


A HAND- BOOK 
CRYPTOGAMIC BOTANY. 


By A. W. BENNETT, M.A., B.Sc., F.LS., 
Lecturer on Botany at St. Thomas’s Hospital ; and 
GEORGE MURRAY, F.L.S., 


Senior Assistant, Department of Botany, British Museum. 


London: 


Illustrations, 8vo, Price 16s. 


*.* No general hand-book of Cryptogamic Botany has appeared in the 








| English language since Berkeley's, published in 1857. The present v plume 

| will give descriptions of all the classes and more important orders of 
Cryptogams, including all the more recent discoveries and observations. 

| J 

| rT , 

| London: LONGMANS, GREEN, & CO. 


Cheaper Issue. Now Ready. 


SCIENTIFIC THEOLOGY: 
Spiritual Law in the Natural World. 


Essays towards the Development of Religious Truth on the Basis of Modern 
Science. By THOMAS WALTE R BARBER. 

Crown 8vo, Cloth, Neat, 2s. 3¢. Post Free ; 

* He is an earnest and vi igorous thinker, "—The C/ 

nist le Trance is admirable.” — f 


Published at 3s. 6:7. 
tristian World. 


wledg 











bs Tt h 1e boo kis instinct with the inyuiring spirit of the age."—7%e Literar; 
World. 

London: CHARLES HIGHAM, 27a, Farringdon Street, E.C. 
LIGHT AND COLOUR. 

A Course of Lectures on the above subject, having special reference to the 
requirements of Art St uder its, will be given at BE 'F ORD COLLEGE, 
Li» NDON (for Ladies), by the Proressor oF Puysics during Ez 
beginning on THI RSDAY, “M: ay e. A Syllabus of ‘the Lecture 


further Information on Application to 


LUCY J. RUSSELL, 
Baker Street, W. 


Hon. 
and 9 York Place, 


BRYCE-WRIGHT’S MUSEUM. 


MR. BRYCE-WRIGHT has the pleasure of informing his Clients and 
the Public that his only Address is now— 


THE MUSEUM, 
26 SAVILE ROW, LONDON, W. 
MU SEUM contains Gems wie Precious Stones, Minerals, Orna- 


men 2s, such as Agates, Jaspers, ~ M arbles, &c., Meteorite 
Sto an Bronze 


Boley 











Implements, Corals, Spon and other Zoc yphyta, Ele- 
m en tary Cc ollections of Minerals, Fossils and | Shells, Glass-capped Boxe 
and Miscellaneous Specimens of Natural History. 
Vases, Cups, Tazz, Busts, Bottles, Camei, and other Works of Art in 


Jade, Agate, Heliotrope, Fluor ’ Spar, &e. 
in Lapis Lazuli, Malachite, Crocidolite, Mosaic, and Marble. 
: Collection of Savage Weapons (Et! rye sn ometen Implemer 
from the South Seas, Aus tralia, New Guinea, and other parts of the w 
Jade Meris, Hei-Tikis, Celts, and other New Zealand We Armour 
of every description. 
a Foreign Visitors 
the yo eum 






apons. 


American ar are far ticularly requested to favour 


with avi isit. 
The Museum is open Free, daily, from 10 a.m. 
+ te Hol 10 a.m. to 2 p.m. 


to 6 p.m. : 
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SUBSCRIPTIONS TO “NATURE.” 


Ss. d. 
ro oe ee er ee 
ee a eo 
RMON Goths Se eck Se ee ee 

To the United States, the Continent, &c. :— 
WO. de es ee es SS 
EN Ses ee es ok a ds oe eo 
ae ee ee a en ee el 
To India, China, and Japan :— 
Os ke Row hoe ee Os a 
a a er ae ee 
Quarterly - a oe ce ee 
CHARGES FOR ADVERTISEMENTS. 
Three Lines in Column 2s. 6¢. 9. per Line —. 
£ d. 
One Eighth Page, or Quarter Column fo) 18 6 
Quarter Page, or Half a Column 25.0 
Half a Page, or a Column co a, 
Whole Page oe 6 60 
Money Orders payable to MACMILLAN & CO. 
OFPECE * BEDFORD STREET, STRARD, Wk 


Diary “ Sesieties. 
LONDON. 


THURSDAY, Aprit 1°. 
LINNEAN Society. at 8.—On Conifere: Dr. Maxwell T. 
—On Helcion pellucidum: R. J. Harvey Gibson. 
CHEMICAL Society, at 8.—Notes on Naphthalene Derivatives: Dr. 


Masters, F.R.S. 


Armstrong, and Messrs. Heller, Holding, Percival, Rossiter, and 
Wynne. 

THURSDAY, Aprit 25. 
{NSTITUTIUN OF ELEC TRICAL. ENGINEERS, at 8&—On Lightning-Con- 


Prof. Oliver Lodge, F.R.S. 
FRIDAY, Aprit 26. 


INSTITUTION OF CivIL ENGINEFRS, at 7.50.—Photozraphy for Engineers : 
. H. Gale and V. W. Delves-Broughton. 


ductors: 


INVENTIONS EXHIBITION—GOLD MEDAL AWARDED. 


DENT’S NEW ILLUSTRATED 
CATALOGUE ot HIGH-CLASS 
WATCHES WATCHES and CLOCKS at 
REDUCED PRICES, sent post 
% 4 free on application to E, DENT 
\3 Ns and Co., Makers to the Queen, 
Z a 
61 STRAND, LONDON, W.C.. 


or 4 ROVAL EXCHANGE 














THE PROVIDENCE 
MILLS SPINNING 
,, COMPANY, BRAD- 
ty, FORD, YORKS, gua- 
QP rantee the full weight of 
2216 ounces to the pound. 
(Their Wools and Siiks 
ave not weighted with 


fbut are all of THE 

BEST QUALITY and 
PURE FAST DYE. 
Ladies! write for the 
Samples (euhich may be 
kept without charge), 
and you will at once see 
the advantage of buying 
direct from the Spinners. 
Any quantity sold, and 
Carriage Paid on Orders 
of 10s. and upwards. 


GEIST ale 





The Providence Mills Spinning Co., 


Bradford, Yorks. 
Please name ‘* NATURE.” 


NATURE cci 


A onic 


Horsford’s Acid Phosphate. 


A most excellent and agreeable tonic 
and appetizer. 
ates the tired brain and body, imparts 
renewed energy and vitality, and enlivens 


It nourishes and invigor- 


the functions. 


Dr. JAMES Biack, L.R.C.S., Primrose Hill, Cock- 
Scotland, “As a nerve tonic, I 
ves me great satisfaction.” 


burnspath, says :— 


know nothing like it. It gi 
Dr. THomas Davinson, L.R.C.P. and S., 
says :—-“*I_ find 


cases of mental anxiety induced by over-study 


Gosforth, 
Newcastle-on-Tyne, it an excellent 
tonic in ¢ 
in clergymen and others.” 


Descriptive pamphlet post free on application to 
Rumford Chemical Works, Providence, R.I., U.S.A. 


BEWARE OF SUBSTITUTES AND 
IMITATIONS. 





GOLD MEDAL, 


ENCER'S 
FOR INFANTS, 


HEALTH EXHIBITION, LONDON. 








EXTRACT FROM PRIVATE LETTER. 


“ The infant was very delicate ; our medical adviser ordered your Fo d 
The result in a short time was wond jerful ; the little fellow grew strong anc 
fat, and is now in a thriving condition—in fact, ‘the flower of the flock’ 


BENGER’S FOOD is sold in Tins, at 1/6, 2.6, and 5/-, by Chemists, &c.., 
Everywhere, or Free by Parcels Post, from 


MOTTERSHEAD & CO., 7 Exchange Street, and 


Otter Works, Manchester, 
eR NAO aay) INEALLIBLE 
REMEDY 
For BAD LEGS, BAD BREASTS, OLD WOUNDS, SORES and 
ULCERS. If effectually rubbed on the Neck and Chest, it cures 
SORE THROATS, BRONCHITIS, COUGHS and COLDS; and for 
GOUT, RHEUMATISM, and all Skin Diseases it is unequalled. 


A YOUNG MAN desires a Post as DE 
MONSTRATOR or JUNIOR SCIENCE TEACHER (Chemistr., 
hysics, and Mathematics); rst Div. Matriculation, rst Honour 
Chemistry, Science and Art Department. Five Years’ E xperience in a 
Birmingham G srammar School.—Apply G. F. B., Grammar Schoo 
Camp Hill, Birmingham. 
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HISTORY. 


THE SECOND PUNIC WAR. Being Chapters 
from THE HISTORY OF ROME By THOMAS ARNOLD, D.I. 
Edi.ed, with Notes, by W. T. ARNoLD, M.A. With 8 Maps. Crown 


8vo. 8s. Gd. 


THE ROMAN SYSTEM OF PROVINCIAL 
ADMINISTRATION 10 THE ACCESSION OF CONSTAN- 
TINE THE GREAT. By W. T. ARNOLD, M.A. Crown 8vo. 6s. 

** Ought to prove a valuable hand-bo.k to the student of Roman history.”” 


—Guardian 

ST ORIES FROM THE 
By Mrs. BEESLY. Fcap. 8vo. 

THE AMERICAN COMMONWEALTH. By 
JAMES BRYCE. M.P, D C.L., RKegius Professor of Civil Law in the 
University of Oxford. Three Volumes, Demy 8vo. 545. 

Parr I1.—The National Govern- Part 1V.—Public Ojinion 

ment. | Part V.—Illustrations and Re- 


Part II.—lhe State Govert flect ons. 

Part III. —The Party System | Parr VI.—Social Institutions. 

THE HOLY ROM: AN EMPIRE. By the same 
Author. Eighth Edition. Crown 8vo. 7s. 6d. Edition. 
Demy vO. 148 

OUR NATIONAL INSTITUTIONS 
Sketch for Schools By ANNA BUCKLAND. 
18mo. 15. 

A HISTORY OF ENGLAND FUR BEGINNERS. 
3y ARABELLA B. BUCKLEY, Author of ‘‘A Short History of 
Natural Science.’” &« With Coloured Maps, Chronological and 


Genealog Globe 8vo. 3s. 


LECTURES INTROUVUCTORY TO THES 


HISTORY OF ROME. 


as. 6d. 


ments 








Library 


A Short 
With Glossary. 


cal Tables 


rUDY 


OF THE LAW OF THE CONSTITUTION. By A. V. DIC pe 
L.C.L., of the Inner ‘Temple, Barrister-at-Law ; Vinerian Profe of 
Enghs Law; Fellow cf All Souls’ Cullege, Oxford; Hon. L. L. D. 
Glasg Secund Edition. Demy 8vo. res. 6. 


EDWARD A. FREEMAN, D.C.L., LL.D., 
Regius Pri cf Modern History in the Umversity of Oxford. &c. 
OLD ENGLISH HISTORY. With Five Coloured 

Maps. New Edition. Extra Feap. 8vo. 6s. 


A SCHOOL HISTORY OF ROME. 


WORKS BY 


»fessor 


Crown 8vo. 
[ln preparation. 


METHODS OF HISTORICAL STUDY. A Course 


of Lectures OVO. 10S, Od 

THE CHIEF PERIODS OF EUROPEAN 
HISTORY. Six Lectures read in the University of Oxford in Trinity 
Term. 1285. With an Essay Greek Cities under Roman Rule. 8vo. 
10S. Od. 


HISTORICAL 
Edit.on. 8vo 
ConTEN'S :—The 
History— The ( 
Crowns of Engla..d and 
Biographers, &c. 


HISTORICAL ESSAYS. 
Edition, with Additional Es-ays. 8vo. 6d. 

ContTENTs :—Ancient Greece a d Medizv uiticdp-<Ble. Gladstone’s Homer 
and the Homeri gves—The Historians of Athens—The Athenian Democracy 
— Alexander the Great—Greece during the Macedonian Per.od—Mommsen’s 
History of Kome - Lucius Corne boa Suila—The Flavian Cesars, &c., &c. 


HISTORICAL ESSAYS. ThirdSeries. 8vo. 12s. 
s of Rome~s he Illyrian Emperors and 
n ‘he Goths at Ravenna—Race and 


t —F irst Impressions of Athens—Medizval 
ern Slaves—Sicilian Cycles—‘lhe Normans 


THE ENGLISH CONSTI- 
EARLIEST TIMES. Fourth Edition. 


ESSAYS. First Series. Fourth 
10s. 6a 

Mythical and Romantic Elements in Early English 
ty of English History—The Relations between the 


Scotland—St. Thomas of Canterbury and his 





Second Series. Third 


ConTENTS :—First _Impressi 
their Land—Avgusta ‘Trever 
Language—The by zantine my 
and Modern Gieece—The Souih 
at Palerno 
THE GROWTH OF 

TUTION FROM THE 


Crown 8vo. 55. 
A SCHOOL HISTORY OF ——- By C. A. 
FYFFE, M.A. Crown 8vo. in preparation. 


LECTURES ON'THE HISTORY OF ENGLAND. 


By M. J. GUEST. With Maps. Crown 8vo. 6s. 
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MACMILLAN & GO.S PUBLICATIONS. 


HI:TORY (continued). 


WORKS BY JOHN RICHARD GREEN, M.A., LL.D, 
Late Honors ary Fellow of Jesus College, Oxford. 

A SHORT HISTORY OF THE ENGLISH 
PE )PLE. With Coloured Maps, Genealogical Tables. and Chrono- 
logical Annals New Edition, thcroughly Revised. ' Crown 8vo. 
8s. 6d. 148th Thousand 

Also an Ediuon in Four Parts:—Part I , 607-1265. Part II., 1204-1553. 

Part Ill., 134¢-1'88. Part 1V , 166c-1873. The corresponding auien of 

Mr ‘lait’s Analysis being bound up wthesch. The price of each Part is 

3s. Parts 1. and II are ready; Part 11] immediately; Part I1V., stortly. 


HISTORY OF THE ENGLISH PEOPLE. In 


4 Vols. 8vo 

Vor. I.—Early England, 449-1071—Foreign Kings, 1071-1214 
The Charter, 1214-1291—The Parliament, 1307-1461. With Eig vht 
Coloured Maps. 8vo. 16s 

Vor. 11.—The Mcnarchy, 1461-1540—The Reformation, 1540-1603. 8vo. 
16s. 

Vor. I11.—Puritan England, 1603-1660—The Revolution, 1660-1688. 
With Four Maps. 8vo. 16s 

Vor. 1V —The Revolution, 1688-1760—Modern England, 
With Maps and Index. 8vo. 16s 

With 


THE MAKING OF ENGLAND. 


8vo. 16s. 
THE CONQUEST OF ENGLAND. 


and Portrait. 8vo. 18s. 


ANALYSIS OF ENGLISH HISTORY, based on 
Green’s **Short History of the English People.” By C. W.A. TAIT, 
M.A... Assistant Master. Clifton College Crown8vo  s. 6d 

READINGS FROM ENGLISH HISTORY. Se- 
lected and Edited by JOHN R'CHARD GREEN. Three Parts. 
Globe 8vo. 1s. €d. each. I. Hengist to Cressy. II. Cressy to 
Cromwell. III. Cromwell to Balaklava. 


HISTORICAL COURSE FOR SCHOOLS. 


Maps. 
With Maps 


—Edited by EDWARD A. FREEMAN, D.C.L., LL.D., late 
Fellow of Trinity College, ‘)xford, Regius Pr. fessor of Modern 


History in the University of Oxford. 
GENERAL SKETCH OF EUROPEAN 
HISTORY. By EDWARD A. FREEMAN, D.CL. New 


Edition, Revised - ae. with Chronvlogical Tables, Maps,, 
and Index. 13mo. 3 
HISTORY OF ‘ENGLAND. By  EbpITH 


THOMPSON, New Edition, Revised and Enlarged, with Coloured 


Maps. 18mo. 2s. 6d. 
HISTORY OF SCOTLAND. 
New Edition. 18.0. 2s. 


MACARTHUR. 
HISTORY OF ITALY. By the Rev. W. 


HUNT, M.A. New Edition, with Coloured Maps. 18mo. 3s. 6d. 


HISTORY OF GSR MAMY. By J. SIME, 


By MARGARET 


M A. New Edition, Revised. 18mo. 3s 
HISTORY OF SEE A. By Joun A. 
DOYLE. With Maps. 18mg. 4s. 


EUROPEAN COLONIES. By E. J. Payyg, 


_M.A._ With Maps. 18mo. 45. 6d. : 
FRANCE. By CuHartotre M. Yonce. With 
Maps. 18mo. 3s. 6d. 


HISTORY PRIMERS.—Edited by Joun 
RICHARD GREEN, MA., LL.D., Author of “ A Short History 
of the = People.” as 

ROME. By the Rev. M. CreicuTon, M.A., Dixie 
Professor of Ecclesiastica al History in the University of Cambridg e. 
With 11 Maps. 18.0, 15. 


GREECE. By C. A. Fyrre, M.A., Fellow and 
late Tutor of University College, Oxford. With 5 Maps. 

EUROPEAN HISTORY. By E. A. FREEMAN, 
D.C.L., LL.D. With Maps. 18mo. 1s. 

GREEK ANTIQUITIES. By the Rev. J. P. 
MAHAFFY, M.A. Ilustrated. 18mo. 1s. 

ae ree GEOGRAPHY. By H. F. Tozer, 


GEOGRAPHY. By SirG. Grove, D.C.L. Maps. 


18mo. 1s. 


ROMAN ANTIQUITIES. By Prof. Winks, 
Litt.D. Illustrated. 18mo. 15. 


FRANCE. 18mo. Is. 


CO., LONDON. [9] 


By CuaRLoTTe M. YONGE. 





an | 


1815+ 


aps. 


[aps 


on 
AIT, 
Se- 


arts. 
sy to 


LS. 
, late 
odern 


AN 
New 
Maps,, 


ITH 


oured 


.RET 


YNE, 
Vith 
OHN 
listory 


Jixie 


ridge. 


and 
>. Is. 


MAN, 

P. 
IZER, 
laps. 


<INS, 


IS. 








April 18, 1889] NATURE ccili 


MESSRS. MACMILLAN & GC0.’S NEW BOOKS. 


. BY MATTHEW ARNOLD, D.C.L., LL.D. 

REPORTS ON ELEMENTARY SCHOOLS, 1852-1882. By MatrHew 
ARNOLD, D.C.L., LL.D., one of H.M.’s Inspectors of Schools. Edited by the Right Hon. Sir FR ANCIS § ANDFORD, 
K.C.B. Crown 8vo, 7s. 6d. 


THE SWISS CONFEDERATION. By Sir Francis Ortiwett Apams, K.C.M.G., 
C.B., late Her Majesty’s Envoy Extraordinary and Minister Plenipo tentiary at Bern, and C. D. CUNNINGHAM. 8vo, 14s. 

A TEXT-BOOK OF PATHOLOGY, SYSTEMATIC AND PRACTICAL. 
By D. J. HAMILTON, M.B., F.R.C.S.E., F.R.S.E., Professor of Pathological Anatomy, University of Aberdeen. With 
Numerous I]lustrations. Vol. I., 8vo, 255. 

PUBLISHED FOR THE SMITHSONIAN INSTITUTION, WASHINGTON, U.S. OF AMERICA. 

A TABLE OF SPECIFIC GRAVITY FOR SOLIDS AND LIQUIDS. (Con- 
stants of Nature: Part I.) New Edition, Revised and Enlarged. By FRANK WIGGLESWORTH CLARKE, Chief 
Chemist, U.S. Geological Survey. 8vo, 12s. 6d. 





A NEW BOOK BY MR. FRANCIS GALTON. 
NATURAL INHERITANCE. By Francis Gatton, Author of ‘ English Men 
of Science: their Nature and Nurture,” ‘‘ Inquiries into Human Faculty and its Development,” &c. With Illustrations 
and Diagrams. 8vo, Qs. 


THE SCIENTIFIC PAPERS OF THE LATE THOMAS ANDREWS, M.D., 


F.R S., Vice-President and Professor of Chemistry, Queen’s College, Belfast. With a Memoir by P. G. TAIT, M.A., 
Sec. R.S.E., and A. CRUM BROWN, M.D., F.R.S., Professors in the University of Edinburgh. “8vo, 18s. 

POPULAR LECTURES AND ADDRESSES. By Sir Wwuux1am Tuomson, 
LL.D., F.R.S., F.R.S.E., &c., Professor of Natural Philosophy in the University of Glasgow, and Fellow of St. Peter’s 
College, Cambridge. Jn 3vols. With Illustrations. Crown 8vo. (Nature Series.) Vol. I., Constitution of Matter. 6s. 

THE CHEMISTRY OF PHOTOGRAPHY. By Rapnart Metpota, F.R.S., 
Professor of Chemistry in the Technical College, Finsbury ; City and Guilds of London Institute for the Advancement of 
Technical Education. Crown 8vo, 6s. (Nature Series. ) ; 

THE BACTERIA IN ASIATIC CHOLERA. By E. Ktety, M.D., F.RS., 
Lecturer on General Anatomy and Physiology in the Medical School of St. Bartholomew's Hospital ; Professor of 
Bacteriology at the College of State Medicine, London ; Author of ‘‘ Micro-Organisms and Disease,” &c. Crown 8vo, 5s. 


-GLEANINGS IN SCIENCE: A Series of Popular Lectures on Scientific Subjects. 


By the Rev. GERALD MOLLOY, D.D., D.Sc., Rector of the Catholic University of Ireland, sometime Fellow of the 
Royal University. 8vo, 7s. 6d. 
CONTENTS :—I. The Modern Theory of Heat. II. Lightning, Thunder, and Lightning-Conductors. III. The Storing 
of Electrical Energy. 1V. The Sun as a Storehouse of Energy. V. The Electric Light. VI. The Glaciers of the Alps, The 
lectures are followed by an Appendix giving : a short account of the recent controv ersy on Lightning-Conductors. 


MICROSCOPICAL PHYSIOGRAPHY OF THE ROCK-MAKING MINE- 


RALS: AN AID TO THE MICROSCOPICAL STUDY OF ROCKS. By H. ROSENBUSCH. Translated and 
Abridged for Use in “ae and Colleges. By JOSEPH P. IDDINGS. Illustrated by 121 Woodcuts and 26 Photo- 
micrographs. 8vo, 24 


A TREATISE ON CHEMISTRY. By Str Henry E. Roscoe, F.R.S., 


Emeritus Professor of Chemistry in Owens College, Manchester, and C. SCHORLEMMER, F.R.S., Professor of 
Chemistry in the Victoria University, Owens College, Manchester. With Illustrations, 8vo. 
Vols. I. and II.—Inorganic Chemistry. Vol. II., Part Il.—Metals. New and thoroughly Revised 
Vol. I.—The Non-Metallic Elements. New and thoroughly | Edition, 18s. 
Revised Edition, 21s, Vol. I11I.—Organic Chemistry. Parts I. and II., 21s. each. 
Vol. II., Part I.—Metals. 18s. Part III., 18s. Part IV., 21s. Part V., 18s. 
ELEMENTARY SYNTHETIC GEOMETRY OF THE POINT, LINE 
AND CIRCLE IN THE PLANE. By N. F. DUPUIS, M.A., F.R.S.C., Professor of Pure Mathematics in the 
University of Queen’s College, Kingston, Canada. Globe 8vo, 4s. 6d. 


PROFIT-SHARING BETWEEN EMPLOYER AND EMPLOYEE : A 


Study in the Evolution of the Wages System. By NICHOLAS PAINE GILMAN. Crown 8vo . 6d 
THE PRINCIPLES OF EMPIRICAL OR INDUCTIVE LOGIC. By Joun 
VENN, Sc.D., F. R.S., Fellow and Lecturer in Moral Sciences, Gonville and Caius College, Cambridge, Author of ‘* The 


Logic of Chance,” “ Symbolic Logic,” &c. S8vo, 18s. 


FIRST AND FUNDAMENTAL TRUTHS; being a Treatise on Metaphysics. 
By JAMES McCOSH, D.D., LL D., Litt.D., Ex-President of Princeton ( ‘ollege. Svo, gs. 


TALES OF THE BIRDS. By W. Warpve Fow er, M.A., Sub-Rector of Lincoln 


College, Oxford, Author of ‘‘ A Year with the Birds.” With Illustrations by BRYAN Hook. Crown 8vo, 7s. 6:7. 
The Saturday Review says :—‘‘It is one of the most delightful books about birds ever written. All the stories are good 
. He knows all about their social habits and their solitary phases of life from close and constant observation, and ma‘es 
the most profitable use of his study as an ornithologist by the prettiest alliance of his science with the fancy and humour of 


an excellent story-teller. . . . The book finds sympathetic illustration in Mr. Bryan Hook’s clever drawings.” 


MACMILLAN & CO,, LONDON. 
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NEW NICOL PRISM POLARISCOPE FOR PROJECTION. “ives etterresutsthan any otner form 


For Particulars of POLARISCOPE Ss 
mn __4fand MICROsPOLARISCOPES for 
7 ee Screen Projection, LANTERN MI. 
ES CROSCOPES, OPTICAL and ELEC- 

ae TRIC LANT ERNS, SLIDES, &c.,see 
J] Catalogue, 4 Stamps. 


Scientific Apparatus of every Descrip- 
tion for Colleges, Institutions, & c. 






NEWTON &CO 
MAKERS 


LONDON, Silver Medal Inventions Exhibition1885. 


NEWTON & CO., 


Manufacturing Opticians to the Queen 

and the Government, Agents by Ap- 

pointment to the Science and Art Dept. 
FLEET STREET. Lonpon. 


=AnVEY a PEAK, 
6 CHARING CROSS ROAD, W.C., 
MAKERS OF WIMSHURST MACHINES ALL SIZES. 


List of School mapoe ba ccna by the SCIENCE and ART DEPARTMENT, Free on Application. 


-PERKEN, SON, & RAYMENT. “OPTIMUS” 


— E-tablished 1852. Catalogue Post Free. 
aes RAPID 


Eee “OPTIMUS” 
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* bel Ld | “ * Optimus ”” Rapid View Lens, working F8... ... £5 10s. AWN 
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“3 ‘Extra’ Double Dark Shdes_ ... ee each &s. 6d. 
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pleasure, and 


purposes, such as driving 


amateur’s workshop, laundry machinery, chaff- 


ted, 


cutting, &c. 


L 
MANCHESTER.. 


“OTTO” 
OVER 27,000 SOLD. 
2-MAN TO 100 H.P. INDICATED 
NEW COMBINATION 
5-MAN “OTTO” AND PUMP. 
Suitable for Country Mansions. 
CROSSLEY BROS,, 
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Pump can be disconnected at 


Engine used for other 
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Trans. Section of Lamprey, through Reg:on of Ov. ary, einen, S Trans. Section of Tentacle of Sea Anemone ooo eos ans as & % 
Intestines, &c.—Stained, very Fine t 9 Japan Moth, Adela viridella—Opaque r € 
Fiuke from Liver of Sheep—Stained oe I Male Vapourer Moth, Orgyia antiqua “1 2 0 
Pollen and Reproductive Organs of Scarlet ‘Lychais—Opaque 1 6 Antheridia and Archegonia of Muss, Sphagnum—on One Slide. wo 2 © 
Parasite of Flying Fox, Nycteribia ... 2 Section through Eye of Tadpole S 
hagravings on Glass by the late Mr. W EBB : Lord’s Prayer E ngraved Five Typical Examples of Blood fr m Man, Bird, Fish, » Snake, and 
“ie x 5 part of Square ach « ene . 3 6 Frog—on One Sl. de 5 0 
Lord's Pe: ayer Engraved in the yy4 ; part of S. juare Inch ... 7 6 Crane Fly, Tipula oleracea .. 2 0 
Lord's Prayer Engraved in the aan s9 part of Square Inch —Sc ale Polycistina, moving in Fluid—for Polariscope 1 € 
Equal to that of writing Bible and ‘Testament 14 Times in One Tracheal System of Silkworm I ° 
Sau are Inch + 12 6 Syenite from Cleopatra’s Obelisk—for Po lariscope 1 6 
Very Beautiful Gror Pp “of Eg ggs of Various Butterflies, Moths, and Large Group of Various Flower Seeds—Cpaque ... 20 
«Io 6 
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Either of the above sent Post Free on application to 
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ELECTRIC LANTERNS, 


Double-fronted, made entirely of Brass, 
For Diagram and Spectrum Work, 


L115 155. 
As made for Oxford University. 










ELECTRIC MICROSCOPES . 
SCIENTIFIC AND PHYSICAL 
APPARATUS 


OF EVERY DESCRIPTION, VE 
New Cafalogue, 144 pp., 6d. 


EOPTIGAL LANTERNS 


AND SPECIAL APPARATUS FOR PROJECTION. 
New LIllustrited Catalozue, 6d. 


LANTERN SLIDES 

OF ASTRONOMY, GEOLOGY, PHYSIOLOGY, 
&c., &e. 

Catalogue, 37. 


NEWTON & CO., 
Manufacturing Upticians to the Qeen and , 
the Government. Agents by Aopoint- @ 
ment to the Scierc? and Art Deoart nent. 


3 FLEET STREET, LONDON. = 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 


ST. TIBB’S ROW, CAMBRIDGE. 
Now Ready, Vol. X., Part ITI. 
Price to Subscribers 21s. per Yearly Volume, post free. 


THE JOURNAL OF PHYSIOLOGY. 


E iited, with the Co-operation in England of Prof. W. RUTHERFORD, 
F.R.S., of Edinburgh, Prof. J. BURDON-SANDERSON, F.R.S., 
of Oxford; and in America of Prof. H. P. BOWDITCH, of Boston; 
Prof. H. NEWELL MARTIN, F.R.S., of Baltimore; Prof. H. C. 
WOOD, of Philadelphia, 


By MICHIIAEL FOSTER, M.D., F.R.S. 


SEIS MOGRAPHS 
From the Designs of Prof. J. A. EWING. 
A fully-illustrated Description will be sent on application. 


A DESCRIPTIVE LIST 
ANTHROPOMETRIC APPARATUS, 


CONSISTING OF 
INSTRUMENTS FOR MEASURING AND TESTING THE CHIEF 
PHYSICAL CHARACTERISTICS OF THE HUMAN BODY. 
Designed under the direction of Mr. FRANCIS GALTON, and 
Manufactured and Sold by 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 


ST. TIBB’S ROW. CAMBRIDGE, ENG‘ AND. 








EYES. 


MR. BRGWNING’S method of suiting the Sight in cases 
of Imperfect Vision should commend itself to all readers 
of NATURE, being truly scientific. 

He carefully tests the Eyes separately without the use 

| of Atropine or Belladonna, and having constructed a 
Diagram of the Sight of each Eye, he has a pair of Spec- 
tacles or Folders made under his own personal supervision 
for each Client who applies to him, the lenses being 
ground specially to suit all peculiarities of vision, and 
the frames made to fit the features. 

A Register of the particulars is in every instance kept, 
and Spectacles exactly similar, or slightly altered to suit 
a change of Sight, can afterwards be sent to any part of 
the world. 














JOHN BROWNING, 
OPHTHALMIC OPTICIAN, 


35 ALFRED PLACE WEST, S.W; 
Exactly opposite South Kensington Station. 


TRAVELLER'S COMPANION. 











ANEROID BAROMETER with Altitude Scale, COMPASS with Patent 
Dial, and THERMOMETER having Fahrenheit and Centigrade Scale. 
Price 5 to 8 Guineas. 

Illustrated Price Lists Posted Free to all Parts of the World. 


NEGRETTI AND ZAMBRA, 
ScientTiric INSTRUMENT MAKERS TO THF QUEEN, 
HOLBORN VIADUCT. 
Branches:—45 CORNHILL; 122 REGENT STREET. 
Photographers at the CRYSTAL PALACE, 





N. & Z.’s Large I tustra'ed Catalogue, 1200 Engravings, Price 5s. 6d. 


Telephore No. £533. Te'egra-li: Aidress, * Negre:ti, London.” 
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ROYAL INSTITUTION OF GREAT 
BRITAIN, 


ALBEMARLE STREET,. PICCADILLY, W. 
LECTURE ARRANGEMENTS AFTER EASTER 1889. 
Lecture Hovr, 


Jean Pacc Ricnter, Esq., 
Renai- sance Painters: their Associations, 
ployments’ "(with Illustrations) ; on Tuesdays, April 
a-Guinea the Course. 

Prof. E. Ray LANKESTER, M.A., 
* Some Recent Biological Discoveries 
11. Half-a-Guinea. 

EADWEARD Mvyprircr, Esq.—Two Lectures on ‘‘ The Science of Ani- 
mal Locomotion in its Relaticn to Design in Art” (illustrated by the 
Zoopraxiscope) ; on Thursdays, May 2,9. Half-a-Guinea. 

Prof. Dewar, M.A., F.R.S., M.R.1.—Five 
**Chemical Affinity” ; on Thursdays, May 16, 23, 50, J 
Guinea. 


THREE O'CLOCK P M- 


**The Italian 
and ther Em- 
Half- 


Ph. D.—Three® Lectures ‘on 
their Education, 
39, May 7. 14- 


LL.D., F.R.S.—Four Lectures on 


; on Tuesdays, May 21, 28, June 4, 


Experimental Lectures on 
une 6,13. Half-a 


Joseru Bennett. Esq.—Four Lectures on ‘‘The Origin and Develop- 
ment of Opera in England” (with Musical Illustrations); on Saturdays, 
May 4, 11, 18, 25. Half-a-Guinea. 

Prof W. Knicut, LL.D.—Three Le ey on (1) * The seem ta of 
the Sciences, Historical and Critic: al”” ; (2) “Idealism and Experience, in 
Philosophy and Literature” ; (3). * Idcelieen and E —— in Art and 
Life” (the ‘Tyndall Lectures); on Saturdays, June 1, 8, 15. Lalf-a-Guinea, 

Subscription (to Non-Members) to all the Courses during “ Season, Two 


Guineas. Tickets issued daily. 
Members may purchase wot /ess than Three Single Lecture Tickets, 
available for any Lecture, for Half-a-Guinea. 


3, when Sir 


The Fripay ewe Mérrines will be resumed on May 
“ig ) p.m. 


Henry Roscoe, M.P., wil! give a Discourse on ** Aluminium,” at 
Succeeding Discourses wil probably be given by Prof. Dewar, Prof. S. P. 
Thompson, Rev. S. J. Perry. Prof. Mendeleef, Mr. A. Geikie, Mr. C. V. 
Boys, and other Gentlemen. ‘To these Meetings, Members and their Friends 
only are admitted. 

Perscns desircus of becc mir 


z Members are requested to apply to the 
Secretary. When proposed, 


they are immediately admitted to all the Lec- 





tures, to the Friday Evening Meetings, and to the Library and Reading 
Rooms; and their Families are admitted to the Lectures at a reduced 
charge. Payment: First Year, ‘en Guineas; afterwards, Five Guineas a 
Year ; or a composition of Sixty Guineas. 


UNIVERSITY OF LONDON. 
NEXT HALF-YEARLY EXAMINA. 


in this University will commence on 


Notice is hereby given, that the 
TION for MATRICULATION 
MONDAY, JUNE 10, 1889. 

In additicn to the Examir ation PROVINCIAL EX. 


at the University, 


AMINATIONS will te held at University College, Aberystwith ; Univer- 
sity College, Bangor; the Mocern School, Bedford: Queen’s College, 
biurmineb am ; University College. Bri stol ; U niversity College, Caraift ; 
the Ladies’ College, Cheltenham ( /or Ladies onl); St. Gregory’s College, 


Heriot Watt College, Edin- 
the Yorkshire College, Leeds ; 
the School 

Notting- 
Stonyhurst 


Downside; New College, kasibourne; the 
burgh ; the Reyal Mecical College. Epsom ; 
University College, Liverpool ; the Owens Cx llege, Manchester ; 
of Science and Art, ay astle- upon- ‘Tyne: University College. 
ham; the High Scho Firtk College, Sheffield; 
College ; ana St. Cuihhbe - ollege, ” Ushaw. 

Every Candidate is requ ) apply to the Reg'strar (University of L on- 
om Burlington Gardens, Londen, W.) for a Form of Entry xvod & han 
sve weeks before the commencement of the Examination. 

r and:dates are particularly requested to notice that the 
tion is, in the present and fu vure years, ve held a 
heretofore. 


Oswestry 





SS th 


June Examina- 


to wmicn cariicry than 


; ARTHUR MILMAN, M.A., Registrar. 
April 10, 1389. 


ZOOLOGICAL SOCIETY OF LONDON. 

DAVIS LECTURES, 1889. 
of SIX LECTURES on some of the more interesting 
Society’s Gardens will be delivered in the LECTUKE 
Gardens, Kegent’s Park, on THURSDAYS, at 5 p.m., 
commence ng on May 2, by Mr. F. E. BEDDARD, M.A., Prosector to 
the Society. and Davis Lecturer. 

Fee fur the Cour.e (including Admission to the Garden on the Days of 
Lecture , 55. 

‘The Course will be Free to Fellows cf the Seciety. 

Tickets may be obtained o- Mr. F. E. BEDDARD, Zoological Society’s 
Gardens, Regent's Park; N°V 


A COURSE 
Anmals in the 
ROOM, in the 





LONDON GEOLOGICAL FIELD CLASS, 
1889. 
** To look Nature in the face.” 
Directed by Prof. H. G. SEELEY, F.R.S: 
Tickets*of Méntbership now Ready, to be had from 
G. PHILIP & SON, 32 Fleet Street, E.C. 


Also, Reports'of the Excursicns during? 1988, by Menrbers: of ‘the 
rice rs. 


Class, 


NATURE 


[ April 25, 1889 


LIVING SPECIMENS FOR THE MIGROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION 
THOMAS BOLTON, 83 CamMpEeN STREET, BIRMINGHAM, 


Who last week sent to his subseribers Cerearia (Tailed Larvz of the Fluke), 
with sketch and cescription. He also sent out C ristatella mucedo, Lophopus 
crystallinus, Corethra, Floscularia, Trou Fry, Clathrusina elegans, Limnias 
ceratophylli, Melicerra ringens, Stephanoeeros, Stentors, Volvox globator ; 
also Amoeba, Hydra, Vorticellay Crayfish, and.other Specimens for Biological 
Laboratory work 

Weekly announcements will be made in this plaee of Organisms T. B. 
is supply ing. 


Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for Subscription of £1 15., 
or Twelve Tubes for Ios. 7. 
each. 


Portfolio of Drawings, Eleven Paris, 1s. 


ST. THOMAS’S HOSPITAL MEDICAL 
SCHOOL, 
ALBERT EMBANKMENT, LONDON, S.E. 

The SUMMER SESSION will commence cn MAY 1. Students enter- 
ing in the Summer are eligivle to compete for the Science Scholarships of 125 
Guineas and £60 awarded in October. 

‘There are numerous Prizes and scholarships, and all 
open to Students, without extra charge. 

Special Classes for the bxaminations of the University of London are 
held throughout the year. A Register of approved lodging, Sy and of private 
families receiving Students to reside, is kept in the Secretary’s Office. 

Prospectus ,and all particulais may be obtained from the Medicad 


Secretary, Mr. G. RENDLE. 
NETTLESHIP, Dean. 


THE LONDON HOSPITAL MEDICAL 
COLLEGE. 


The SUMMER SESSION will COMMENCE on WEDNESDAY, 
May 1. 

‘Lhe Hospital, which is the largest general Hospital in the Kingdcm, con- 
tains nearly 8co beds, all in constant use. ‘there are wards for aecidents, 
surgical and medical cases, disea:es of women znd children, and oy hthalmie 
cases. Special departments for diseases of the eye, ear, threat. skin, an@ 
teeth, and for cancer, tumcurs, diseases of the bladder, piles, and fistula. 
Number of in-patients last year, £2€8; cut-patients, 101,548 ; accidents, 
9769. * 

Surgical operations daily. 

AppoINTMENTS. — Resident Accoucheur, House Physicians, House 
Surgeons! Forty of these Appointments are made Annually. Numerous 
Dressers, Clinical Clerks, Post-mortem Clerks, and Maternity Assistants are 
appointed every Three Months. All Appointments are Free. Holders of 
Kesident‘Appciniments are also rrov.ded Free Board. ‘The New College 
Buildings are now complete, and afford more than double the formes 
accommodation. 

SCHOLARSHIPS AND PrizEs.— Twenty Scholarships and Prizes are given 
Annually. Students entering in May are eligible to compe e for the Four 
Entrance Scholarships in September. Lunchecns or Dinners, at Moderate 
Charges, can be obtained in the St. dents’ Club. 

The London Hospital is new in direct communication with all parts of th< 
Metropolis. ‘lhe Metrcpolitan District and cther Railways have Stations 
within a Minute’s Walk of the Hospital and College. 

For‘further Information apply Personally ‘or by Letter to 


MUNRO SCOTT, Warden: 








Appointments are 


E. 


Mile End. E. 


GUY’S HOSPITAL MEDICAL SCHOOL. 


OF LONDON PRELIMINARY SCIENTIFIC 
(M.B.) EXAMINATION. 


UNIVERSITY 


Instruction: is given in all the subjects: of. the above Examination at 
GUY’S HOSPITAL duringthe Wintet and Summer Sessions. The Fee 
for the whole Course is 10 Gu.azas. The Classisnot confmed to Students 
of the Hospital. 

For further ptantans, app'y to the Dean, Guy’s Hospital, S.E. 


UNIVE RSITY COLLEGE, LONDON. 
FACULTY OF MEDICINE. 
The Classes re-commence on MAY 1, and afé so arranged as to afford 
a convenient opportunity for Students to commence their Medical Course. 


Full information may be obtained fror the Office of the College, Gower 


Street, W.C. 
MARCUS BECK, M.S.. M.B., Dean: 
J. M. HOURSBURGH, M.A., Secretary. 


N 0 T I. G: E. . 
The CURATORSHIP of the MUSEUM at GRAHAMSTOWN 
Colony; hasbeen fillet up? 
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CITY AND GUILDS OF LONDON’ 


INSTITUTE. 
CENTRAL INSTITUTION. 

A Course of Instruction in ELEMENTARY CHEMISTRY 
Teachers in Public Elementary Schools will be given by Prof. H. 
ARMSTRONG, F.R.S., on SATURDAYS at 11 0’Clock, from May 11, 
to JUNE 29. 

Fee for the Course, ro Shi llings to Elementary Teachers. 
will be admitted at a Fee o 

Particulars of the Course may b: obtained by: 
Central Institution, Exhibition Road, S.W. 

JOHN WATNEY H Ss 
WALTER S. PRIDFAUX, } Hor. Secs. 


(UNIVERSITY OF LONDON 

CURRICULUM). 

STUDENTS can enter at ANY TIME to the LECTURES and 
PRACTICAL CLASSES in preparation for the Prelim. Sci.*Exam. and 
Intermed. Science Exam. under Prof. LANKESTER and Mr. OLIVER, 
at University College, Lendon. SPECIAL COURSES begin in the First 
Week of October, Last Week of January, Last Week of March, and First 
Week of May. 

Students : to join should communicate with Prof. LANKES’ T ER, 
at the College, at least a Week in advance of entry, or with the SECRETARY, 
University College, London. 


SCIENTIFIC APPARATUS & MATERIALS, 
PHOTO DRY PLATES, LENSES, CAMERAS, 
SENSITIZED PAPER, &c., &c. 

ELECTRIC BELLS, INDICATORS 
WIRES, BATTERIES, COILS, INDUCTION MACHINES, 
And every New Invention soon as Ready. 


Telescopes, Microscopes, and New Patent Aneroid 
arometers, &c. 
Buy of the Actual Makers, and save all Intermediate Profits. 


Send for our Illustrated Catalogues of any Section before Purchasing. 


for 
E. 


Other persons 


1pplication to the DEan, 


BIOLOGY 


Goop Trapve Terms FoR CHEM:STS AND OPTICIANS, 


DALE & Co., Ltd. (Henry J. Dale, Manager), 


26 LUDGATE HILL, E.C. 


F. H. BUTLER, M,A.Oxon., A.R.S.Mines, &c. 
NATURAL HISTORY AGENCY, 
148 BROMPTON ROAD, LONDON, §&.W., 


NEAR THE BRITISH NATURAL HISTORY MUSEUM. 


COLLECTIONS FOR SCIENCE TEACHERS AND OTHERS. 


* Rocks, R 


»ck-forming Minerals, and Fossils from 3s. a dozen, or 25s. the 


set of roo assorted. An entire series of 130 specimens, as recommend ed by 
the highest authorities for the use of science teachers, can be suppl ed for 
275. 6d. These spec cimens, being of good size, are well suited for exhibition 
in class-work. Microscopic glass, glass-topped boxes, cabinets, labels, and 


other requisites for teachers and students always in stock. 


MINERALOGY AND GEOLO GY. 


SPECIAL AND TYPICAL COLLECTIONS FOR STUDEN?!S, 
LECTURERS, AND MUSEUMS. 
EVERY REQUISITE FOR PRACTICAL WORK, CABINETS 
CASES, APPARATUS OF ALL KINDS. 
The Largest Stock in England of Rocks, Rock-Sections, 
Minerals, Fossils. 
New Catalogues and Lists now ready, Free, of 


JAMES R. GREGORY, 


88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 


GEOLOGICAL COLLECTIONS. 





Comprising Fossils, Minerals,and Rocks, labelled with Name, Locality 


and Geological Position, in Mahogany Cabinets. 100 Specimens, 255.; 


2ooditto, sos. The best value obtainable. 


Micre-Sections of Rocks in great variety. Cabinets, Glass-topped Boxer, 


and other Geological Requisites. 
THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITIO? 
78 NEWGATE STREET, LONDON, E < 
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ROYAL COLLEGE OF SURGEONS OF 
ENGLAND. 





The President, Vice-Presidents, ard Ccuncil invite the Fellows and 
Members of the me to a Conrersazione to be held at the College on 
WEDNESD AY, JUNE 12 next, at 9 o'clock p.m. 

Fellows and Memt ers desirous of being present are requested to arply 
to the Secretary for Cards of Invitation, not later than Wednesday, May 8 
next, 

‘The Cards of Invitation will admit either a Fellow cr Member accom- 
pan ie d by a Lady, ora I ell »w or Member alone ; and, in making application 

e same, Fellows and Members should state whether they wish to be 
furn.shed with a D ne Pog S:ngle Card, 


April 24, 1 EDWARD TRIMMER, Secretary. 


OSTEOLOGY, &c.—MOORE BROS.’ New 


List of Osteclogical Specimens, Models, &c., is now ready, and will be 
forwarded on receipt of 3 Stamps—MOORE BROS., 49 Hardman 
Street, Liverpool. 


JOHN J. GRIFFIN & SONS, 


CHEMICAL & PHILOSOPHICAL APPARATUS. 


NOW READY, 
Lilustrated Classified and Descriptive 
CATALOGUE of CHEMICAL APPARATUS, 


Illustrated with nearly 600 Wocdcuts, 
6d., Post free. 


GARRICK STREET, COVENT GARDEN 
LORDOR, W.C. 


Royal 8vo, 113 pp.» 


92 





Bxcellent Copies of the pons natural Handwriting, also 
of Drawings, Music, even of elaborate Sketches, Pre- 
grammes, Plans (up to Double-Elephantsize), Shorthand, and 
Type-Writingare easily, quickly, andcheaply produced bythe 


AUTOCOPYIST 


Very fluidink, used with ordinary pen and paper. Auto-Circulars resemble 
written letters. Used at the Houseof Lords, &c. ‘ 


AUTOCOPYIST DEPT. (A.£.T.Co., La.), 
London Wall, London, and 52 Princess Street, Manchester. 


MINERALOGY AND GEOLOGY. 


Mr. HENSON, 97 Recent Srreet, Lonpon (late 277 Strand), in- 
vites inspection of some EXCEEDINGLY CHOICE CORNISH MINE- 
RALS, consisting of CALCITES From THE CELEBRATED HERODSFOOT 
MINE, REDRUTHITE, IRIDESCENT FAHLERZ, GOETHITE, 
and LARGE CRYSTALS of CASSITERITE - 

From CUMBERLAND: FINE EXAMPLES of the VERY INTER- 
ESTING “BUTTERFLY” TWIN CRYSTALS OF CALCITE. 
WITHERITES, GREEN AND OTHER FLUORS. 

RHABDOPHANE, SCOVELLITE, FORESITE, EPISTILBITE, 
THORITE. FINE SERIES OF POLISHED AGATES 

Specimens sent on Approval. 


COLLECTIONS for STUDENTS, PROSPECTORS, and MUSEUMS 
LESSONS GIVEN IN MINERALOGY. BLOWPIPE CASES AND 
APPARATUS. GEM STONES. Catalogues Free. 
SAMUEL HENSON, 97 Regent Street, London, W. 

(A FEW DOORS FROM ST. JAMES’S HALL.) 

Established 1840. 


LANTERN NOVELTIES. 


Post free, 12s. 9d. 





Twelve Geological Transparencies of the Isle of Mull. 
Four Petrological Photo-Microcraphs of a Basaltic Dyke, showing the 


cooling from edge to centre. Post free, 4s. 6d. 


EDWARD WARD, F.R.M.S., 
249 OXFORD STREET, MANCHESTER. 
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SOLE MAKER 


THE NEW PATENT 
WATKIN 
ANEROID BAROMETER. 
, JAMES J. HICKS, 
Wholesale Manufacturer of 
All kinds of Meteorological Instruments, &¢., 
8, 9, &10 Hatton Garden, London, E.C. 
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Finder, is made with three Circles of Fi 
Aneroid with three concentric circles of sc 
indicator, which is attached to the movement 
Aneroid is also made in one or two other 
with or without an Altitude Scale. 


greater length of range. 
correctly described as 


WATKIN, R.A., 


“CORAL KEEFS.” 


Now Ready, Third Edition, with 3 Plates, Crown 8vo, 8s. 60. 


THE STRUCTURE AND DISTRIBUTION OF CORAL REEFS. 


BY CHARLES DARWIN, M.A., F.R.S., F.G.S. 


With an APPENDIX by Prof. T. 


London: Sess, 





Son Pu ul blished, —etaay Svo, 35. 


_ _ COSMIC EVOLUTION: 
Being Speculations on the Origin of Our Environment. 
By E. A. RIDSDALE, 
of the Royal School of Mines. 


and weighty little book ; 
’"—Chemical News. 


Associate 

**We have here a thoughtful . we must 
strongly recommend it to our readers.’ 
London: H. K. LEWIS, 136 Gower Street. 


Re ently Published, Post Free for Four Stamps. 


\ WESLEY & SON’S Natural History and Scientific Book 


Circul ir; No. 94 (Nineteenth year of Publication), containing over 
1400 valuab e and important Works on— 


METEOROLOGY, ELECTRICITY and MAGNETISM. 
LIGHT, MICROSCOPY, PHOTOGRAPHY 
HEAT, SOUND, CHEMISTRY. 
a port'on of the Stock of — 
& SON, 
28 Essex Street, 


Forming 
W. WESLEY Scientific Booksellers and Publishers, 
Strand, London. 


LIGHT AND COLOUR. 


} 





A Course of Lectures on the abi ve subject, havi ng special reference to the 
requirements of Art ide will be given at BE EOE SOR LEGS. 
LUNDON (for | the Proressor or Puysics during Easter Term, 
beginning on | HU RspAY, Be reng 2. <A Syllabus of the. ‘Lectures and 
further l..formation on Ap ) 

LUCY J. RUSSELL, Hon. Sec. 

8 and 9 York Place, Baker Street, W. 





Mathematica! Instrument Manufacturer to H. M. Government, Council of 
India, Scienceand Art Department, Admiralty, &c. 


Mathematical, Drawing, and Surveying Instruments 
of Every Description, 


Of the Highest Quality and Finish, at the most Moderate Prices. 
Lllustrated Price List Post Free. 


W. F.S. obtained the only Medal in the Great Exhibition of 1862 fcr 
Excellence of Construction of Mathematica] Instruments, and the only 
Gotp Mepa ia the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Address:—G REAT TURNSTILE, HOLBORN, LONDON, W.C. 


G. BONNEY, 


ELDER, & CO., 


D.Sc., F.R.S., F.G.S. 


15 Waterloo Place. 


CHARLES GRIFFIN & CO..S PUBLICATIONS. 


£1xtH ANnNuAL Issue. Handsome Cloth, 7s. 6d. 


THE SCIENTIFIC AND LEARNED 
SOCIETIES OF GREAT BRITAIN AND IRELAND (YEAR- 
BOOK for 1889). Compiled from Official Sources, and — 
besides other Official Information. Lists of the Papers read during 
1888 before every Society of importance in the United Kingdom. 

‘* An INVALUABLE index to the literature of British science.”’ 
—Westminster Review. 


Sixtu Epition. Pocket-size. Leather, 8s. 6d. 


AN ELECTRICAL POCKET-BOOK. By 
JOHN MUNRO, C.E., and A. JAMIESON, M.Inst.C.E., M.S.T.E , 
F.R.S.E. With Diagrams. 

Pe NERAL ConTENTS :—Units—Measures—Testing— Conductors—Dielec- 
trics—Submarine Cables—Telegraphy—Electro-Chemistry and Metallurgy— 
Batteries — Dynamos and Motors— Electric Lighting — Miscellaneous — 
Recipes—L« garithms. 

*,* The Sixtu edition has been thoroughly revised, and enlarged by 
about 120 pages and €0 new figures, 


‘WONDER FULLY PERFECT. . . . Worthy of all the commendation we 
can give it.”—L£lectrician. 
With 158 [llustrations, large Crown 8vo, Cloth, 7s. 6d. 
BIOLOGY (A TEXT-BOOK OF). Com- 
prising Vegetable and Animal Morphology and Physiology. By J. R. 
AINSWOR T H DAVIS, B.A., Lecturer on Biology in the University 
College of W ales, Aberystwith. 


a clear and comprehensive exposition of the subject in a 
systematic form. ... For the highest three groups of animals, the types de- 
scribed are the Frog, the Pigeon, and the Rabbit. So full are the morpho- 
logy, physiology, oa development of these three types. that 150 pages are 
occupied in their systematic desc ription, illustration, and comparison, Yet 
nowhere does there seem to be a single phrase in excess. A valuable biblio- 

graphy is appended, besides index- g <i which cccupies no less than 
seventy-eight pages.” —Saturd q f 


‘* k urnishes 








3vo, with 190 Illustrations, 12s. 


EMBRYOLOGY (AN INTRODUCTION 
TO). For the Use of Students. By A. C. HADDON, M.A., 
Professor of Zox« logy in the Royal College at Science, Dublin. 

“AN EXCELLENT 7ésumé OF RECENT ®ESEAKCH, well adapted for self. 
study. . - gives re markably good accounts (including all recent work) of 
the development of the heart and other organs. . - . “he book is handsomely 
got up.” — Zhe Lancet. 

** Prof. Had jon has the real scientific spir.t for work of this kind. The 
development «f the various organs ably demonstrated ; . forms a handsome 
volume.” —Aritish Medical Journad. 


Royal 


London: CHARLES GRIFFIN & CO., Exeter Street, Strand. 
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SUBSCRIPTIONS TO “NATURE.” 


s. d. 
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CHARGES FOR ADVERTISEMENTS. 


Three Lines in Column 2s. 6d. 9d. per Line after. 


££ a & 
One Eighth Page, or Quarter Column o 18 6 
Quarter Page, or Halfa Column ... I 15 oO 
pate Page, orm Columm ...02026 F § © 
MEE 66 8 as ee eH ee OO 


Money Orders payable to MACMILLAN & CO. 


OFFICE: 29 BEDFORD STREET, STRAND, W.C. 





Diary of Societies. 


LONDON. 
THURSDAY, Aprit 25. 
INSTITUTION OF ELEcTRICAL ENGINEERS, at 8.—On Lightning-Con- 
ductors: Prof. Oliver Lodge, F.R.S 


FRIDAY, Aprit 26. 
INSTITUTION OF CiviL ENGINEERS, at 7.30.—Photography for Engineers : 
C. H. Gale and V. W. Delves-Broughton. 


MONDAY, Aprit 29. 
ARISTOTELIAN SOCIETY, at 8.— Some Curious Parallels between Greek and 
Chinese Thought : Rev. Canon Aubrey L. Moore. 
SoclETY FOR THE PROMOTION OF HELLENIC STUDIES, at 5.—On Remains 
of the Archaic Temple of Artemis attEphesos, and Archaic Etruscan 
Paintings from Caere: A. S. Murray. 


TUESDAY, Apri 30. 
Society oF Arts, at 8, 
INSTITUTION OF CiviL ENGINEERS, at 8.—Armour for Ships : Sir Nathaniel 
Barnaby, K.C.B. (Discussion.)}—The ‘Treatment of Steel by Hydraulic 
Pressure : W. H. Greenwood. 


Royat InstiTuTION, at 3.—The Italian Renaissance Painters; their 
Associations : Dr. Jean Pz val Ri chter. 
WEDNESDAY, May t. 


ENTOMOLOGICAL SOCIETY, at iP pong gg of a New Species of Ichneu- 
monidz : G. C. Bignell.—A Reply to Mr. Elwes’s Statements respecting 
the Incorporation of the Zeller Collection with a: General Collection of 
Lepidoptera in the Natural History Museum: A. G. Butler.—Exhibition 
of a Number of Nests of Liv.ng Ants: H. Burns. 

ScucigTY OF ARTS, at 8 

Roya INsTITUTION, at 1.30.—Annual Meeting. 


THURSDAY, May 2. 


Rovav Society, at 4.30. 

CHEMICAL SOCIETY, at 
F.R.S., and Mr. Hambly.—The Boiling 
E. P. Pennan. 

SANITARY INSTITUTE, at 5.—Rural E pidemics : 


8.—Thiophosphoryl Fluoride: Prof. Thorpe, 
-Point of Potassium and Sodium : 


Dr. Bushell Anning 


son. 


Roya INSTITUTION, at 3-—The Science of Animal Locomotion in its Rela- 
tion to Design in Art (illustrated by the Zoopraxiscope): Eadweard Muy- 
bridge. 

FRIDAY, May 3 


SociETy oF ArTs, at 8. 
GEOLOGISTS’ ASSUCIATION, at 8, . 
Roya INSTITUTION, at 9-—Aluminium : 


SATURDAY, May 4. 
at 3.—The Origin and Development of Opera in 
Joseph Bennett. 


M.P., F.R 


n 


Sir Henry Roscoe, 


Rovat INstiTUTION, ‘ 
England (with Musical I]lustrations): 


FOR SALE.—Complete Copy of ‘‘ Nature”’ 
from 1272 to 1888.—PU BLICATIONS of the PALALXON’1 OLOGICAL 
SOCIELY from 1847 to 1389. Prices, &c , on Application to P., Care 
of Nature, Bedford Street, Strand, London. 
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Horsford's Acid Phosphate, 


A most excellent and agreeable tonic 
and appetizer. It nourishes and invigor- 
ates the tired brain and body, imparts 
renewed energy and vitality, and enlivens 
the functions. 

, L.R.C.S., Primrose Hill, Cock- 


says:—“ As a nerve tonic, I 
It gives me great satisfaction.” 


Dr. JAMES BLACK 
burnspath, Scotiand, 
know nothing like it. 


Dr. THomas Davipson, L.R.C.P. and S., Gosforth, 
Newcastle-on-Tyne, says:—‘I find it an excellent 
tonic in cases of mental anxiety induced by over-study 
in clergymen and others.” 


Descriptive pamphlet post free on application to 


Rumford Chemical Works, Providence, R.I., U.S.A. 


BEWARE OF SUBSTITUTES AND 
IMITATIONS. 


NORTH BRITISH AGRICULTURIST, 
the chief Agricultural Journalin Scotland, circulates extensively among 
Landowners, Farmers, Resident Agents,and others interested in the 
management of land throughout the United Kingdom. 

The AGRICULTURIST is published every Wednesdayafternoon intime 
for the Evening Mails, and contains Reports of all theprincipal British and 
Irish Markets of the week. 

ThespecialattentionofLand Agentsisdirected totheAGRICULTURIS} 

- oe best existing papersfor Advertising Farms tobe Letand Estates 

or Saie. 

Advertisers addressing themselves to Farmers will find the AGRICUL - 
TURIST a first-class medium for reaching that Class. 

Price 32. By post 34d. Annual Subscription, payable inadvance. 14s. 

Offices—377 High Street, Edinburgh, and 145 Queen Victoria Street, 

London, E.C. Money Orders payableto C, and R. ANDERSON. 


THE ‘* HANSA,” 


Published since 1864in Hamburg, is the only ind t professional pap: r 
in Germany dedicated exclusively to Maritime Objects. Essays, Critique: , 
Reviews Reports, Advertisements. Strict eye kept upon the developmen: 
of Maritime Affairs in every respect. Every second Sunday one Number in 
4to at least ; frequent supplements and drawings. Subscriptionat any time, 
preceding numbers of the year furnished subsequently. Price 12s. for twelve 
months. Advertisements 4d. a line widely spread by this paper; considerable 
abatement for 3, 6, 12 months’ insertion. Business Office: ‘Aug. Meyer ard 
Dieckmann, Hamburg, Alterwall, 28. Edited by W. von FrEepgN, M.R. 
Hamburg, Alexander Street, 8. 


SEISMOGRAPH (um) 


(GRAY—MILNE). 
STANDARD ELECTRIC INSTRUMENTS 
(SIR WILLIAM THOMSON’S). 

nd all Particulars apply to Maker, 








For Price an 


JAMES WHITE, Optician, 
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JAMES BRYCE, D.CL., M.P., 


Author of ‘‘ The Holy Roman Empire. 





PRESS 


‘It is not ouly treated (by the English press) as the most im- 
portant study of the subject since De Tocqueville, but as the 
greatest work of recent years in the whole fieid of serious liter- 
ature.”—London Correspondent of the New York Times. 


“ Prof. Bryce himself is so well known in literature and in 
public life that any book from him is sure to bésseriously dis- 
cussed. Especially is this true of an elaborate work On American 
institutions, * * * * The Standard acknowledges his ability, 
learning, and scholarship, and accepts him as a most instructive 
— philosophic guide through the mazes of American politics. 

* * The Pall Mall Gazette calls it the event of the year in 
the literary world.”—G,. W. SMALLEY, in New York Tribune. 


‘This work rises at once to an eminent place among studies 
of great nations and their institutions. It is, so faras America 
goes, a work unique in scope, spirit, and knowledge. There’; 
nothing like it anywhere extant—nothing that approaches ; 
* * * * Without exaggeration it may be called the most con- 
siderable and gratifying tribute that has yet been bestowed upon 
us by an Englishman, and perhaps by even England herself. 
* * * * One despairs in an attempt to give ina single news- 
paper article an adequate account of a work so infused with 
knowledge and sparkling with suggestion. * * The mother 
country of this colossal child among nations could not have sent 
dover the ocean & more welcome or more auspicious Christmas 
present than this. Every thoughtful American will read it and 
will hold in grateful remembrance its author’s name.”—New 
York Times. 


*This work will be invaluabie * * * to the American 
citizen who wishes something more than a superficial knowl- 
edge of the political system under which he lives, and of the 
differences between it and other countries. * * * * The fact 
is that no writer has ever attempted to present so comprehensive 
an account of our political system, founded upon such length of 
observation, enriched with so great a mass of detail, and so 
thoroughly practical in its character. * * * * We have here 
a storehouse of political information regarding America such as 
no other writer, American or other, has ever provided in one 
work. * * * * It will remain a standard even for the Ameri- 
can reader.”—New York Tribune. 





NOTICES. 


“ Both from the author’s exceptional mastery and from the 
collaboration he has secured from American specialists, we have 
no hesitation in piacing this book at the head of those which 
pretend to treat of our form of government in theory and in its 
practical working. We bespeak for it the largest possible circu- 
lation, and at this season no more fitting gift could be made to 
any one interested in political inquiry, whether young or old. 
Taken as a whole, it is an incomparable mine of information 
and philosophic observation.” —Evening Post. 


* Prof. Bryce openly acknowledges that he has had a yreat 
amount of aid from American scholars and publicists, but when 
all dues are paid it remains that this is the most complete, 
compact, and detailed account of the American Commonwealth 
that has yet been written by any native or by any writer what- 
soever. * * * * One must look far and wide, through dozens 
of volumes, for anything like the information and the intelli- 
gent criticism which are here to be found. T’ whole subject, 
in all its relations, is carefully and fully digesueu, and no effort 
has been spared to present the Nation in its unique personality 
as well as its manifold institutions. * * * * It may justly 
be said of Prof. Bryce’s great work that for a century to come 
he has made it possible for all Europeans to understand Ameri- 
cans as they are, and to see how they are molded by their civil 
and political institutions. Between Englishmen and Americans 
this work is an indissoluble bond of union on the highest plane 
of international thought and expression.”—Boston Herald. 


This splendid work on the institutions of the United States 
will prove the great work of the year for all thoughtful readers 
in this country.”’— Washington Capital. 


‘““No newspaper article is likely to do entire justice to the 
wonderfully intelligent and comprehensive work which Prof, 
James Bryce has recently finished. * *°* * With very much 
more than the ordinary emphasis must it be said that ‘The 
American Commonwealth’ deserves a very careful reading 
among the 60,000,000 of Americans whom it concerns.” —Morning 
Journal, 

“The event of the year in the literary world takes place to-day 
in the publication by Messrs. Macmillan of Mr. Bryce’s monu- 
mental work on ‘The American Commonwealth,’ * * * * 
a work remarkable alike for penetration of judgment, for felicity 
of style, and for solidity of research. There is abundance of 
interest in this mere fact, for Mr. Bryce, whose literary reputa- 
tion will be so greatly enhanced by his work on *‘ The American 
Commonwealth,’ is already well known as a university Pro- 
fessor, a social reformer, an active private member, and as ex- 
Under Secretary for Foreign Affairs. He thus affords one more 
instance of a fact too often forgotten, namely, that the best 
books are written by the busiest men.’’—Pall Mall Gazette. 
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